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A STEAM TRAP MECHANISM 
GOOD FOR 900°F, 950 PSIG 


- will last a long time on low and medium pressures 


THESE ARMSTRONG 
| USERS KNOW 


Maye OPERATE 4 TO 5 YEARS WITHOUT 
REPAIRS.” .. . Weymouth Art Leather Co., 
Braintree, Mass. 


LESS TRAP MAINTENANCE in- 
stalling A gson n low Pp ecuum 
return heating system.” . John Deere 


Ottumwa Ottumwa, ‘lowa. 


STEAM 


THE valve and seat in every Armstrong Inverted 
Bucket Steam Trap are chrome steel — hardened, 
ground and lapped to a steam-tight fit. The valve lever 
assembly and the bucket are corrosion resistant 18-8 
stainless. You get the same design, workmanship and 
materials whether you order traps for a low pressure 
heating application or for a high pressure power 
plant application. In other words, you get the longest- 
lasting, most trouble-free trap that money can buy at no 
premium in price. If you think you'd like that, call 
your nearby Armstrong Representative for the traps 
you need now. 


ARMSTRONG MACHINE WORKS 
810 Maple Street . Three Rivers, Michigan 


FACTS, FIGURES, PRICES 
and complete data on trap sizing 
are contained in the 36-page 
STEAM TRAP BOOK. Send for your 
copy. 
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Instruments and Controls 
for Small A-C Generators 


The author of this article, Denard L. 
Gusler, is Chief Engineer for a group 
of small power plants serving furniture 
factories owned by Bassett Industries of 
Bassett, Va. In the small plants that he 
operates, he finds that one of his prin- 
cipal problems is to show the operating 
engineers exactly what they are doing 
when they are operating small alternat- 
ing current generators driven by small 
steam turbines and steam engines. 

Mr. Gusler points out that the oper- 
ator may go through a lot of motions on 
the switchboard in putting a generator 
on the line and taking it off the line, as 
well as while it is on the line, but that 
frequently he hasn’t the slightest idea 
how the instruments and controls work 
that he uses to do all these things. 

Accordingly, this article begins by ex- 
plaining exactly what the purpose of 
each electrical instrument on the switch- 
board is and gives a very brief but ac- 
curate definition of just how the instru- 
ment works. It then discusses step by 
step exactly what the operator does and 
why he does it. 


Coal Burning Gas Turbine 


Here is the latest Progress Report on 
the development of the coal burning gas 
turbine. Mr. Yellott’s report is particu- 
larly timely because this year there has 
been very important and interesting 
progress in developing the gas turbine to 
burn coal. A great many of the problems 
that arose a couple of years ago have 
now been solved, not perfectly but in a 
sufficiently practical way so we can ex- 
pect that eventually we are going to 
have a coal burning gas turbine. 

An experimental Houdry gas turbine 
has operated 1000 hours on coal. New 
types of coal feeding and ash removal 
equipment have been successfully de- 
veloped. The ash handling equipment, of 
course, must take the ash out of the 
combustion gases before they enter the 
gas turbine, because otherwise they 
would cut the turbine blades all to 
pieces. This has been done with great 
success on the experimental turbine and 
a number of the other problems have 
been worked out. 
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Fuel Costs at Houma 
1.61 Mills per KWH 


This is a revealing account of the 
operation of a municipal power plant at 
Houma, Louisiana, producing current 
for a community of 18,000 population at 
a cost of 1.61 mills per kilowatt hour. 
The secret of this low power cost, of 
course, lies in low cost gas, but even so 
this is a remarkable record. 

This fine record is achieved as a result 
of the operation of three new 2000 hp 
five-cylinder Nordberg gas-burning Die- 
sel engines. These units were installed a 
year and a half ago when the old Diesel 
engines could no longer carry the load 
and power was purchased from the local 
power company at a cost of 8.32 mills 
per kwh. This cost for power was con- 
sidered too high, so a new addition to the 
plant was built and the three new en- 
gines installed. 

All cost and operating figures are in- 
cluded and there is a complete list of 
equipment. 


More Power to Cedar Falls 


This is a short but very well illustrated 
description of the new 5000-kw addition 
to the Municipal system at Cedar Falls, 
lowa. This system consists of a variety 
of generating units, Diesels, steam tur- 
bines and hydro units. All this equip- 
ment is old, however, so this new plant 
was built as the first phase of a program 
which will ultimately result in a new 
plant to carry the entire load. 

Designed by Stanley Engineering Co., 
this new plant is modern in every respect 
and very attractively laid out. 


The Practical Engineer Section 


In this magazine within a magazine 
we learn a lot about the lowly nail. With 
its many varieties and specialized uses it 
is our most indispensable fastener. 

The symbol pH is familiar to all engi- 
neers these days but there are some who 
use it as a value of measurement without 
knowing exactly what it means. So we 
present this clear explanation of pH. 
Even if you know all about pH, this is 
well worth reading. 

The Practical Engineer this month is 
filled with good solid meat for the main- 
tenance and operating departments. 
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INDUSTRYS 
STANDARD 
STEAM DRIVE! 


or Continuous or Standby Operation... 


I lere’s the general-purpose turbine that meets the increasingly 
rigid demands of modern industry. It’s the Westinghouse 


Type E, designed to operate reliably and efficiently where 


the going is tough. Regardless of operating conditions, the 


; Type E is built to give trouble-free, economical performance 


for long periods of continuous operation... or instant 


operation when used as a stand-by drive. 


Wrapped up in one reliable unit are the best features of all 


Westinghouse drives ... plus refinements and development 


features which are now standard on all Type E Turbines. 


Weatherproof bearing seals, corrosion-resisting gland 


zones, centerline support for freedom of expansion and 


contraction, dual protection against overspeed, floating 


movement of governing and trip linkages, and parts inter- 


changeability between wheel sizes are among the many Ma i. 4 
advantages built into Type E drives. J-50526 


WRITE FOR THIS BOOKLET. We invite your comparison 
+..0n any count. See your nearby Westinghouse 
representative for the full story. Ask him for Type E 
Turbine Book B-3896, or write Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Penna. 


you can se SURE.. irs 


Westinghouse : 
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Cimacet, new non-explosive device for breaking 
down coal, just announced by the du Pont Company. 
It is chemico-mechanical device designed to break coal 
from mine face by force of peor as, generated by 
chemical reaction in device and mhcanill mechanically. 

New device consists of steel tube enclosing chemical 
unit. Tube is closed at one end by plug with electrical 
connections, at other end by rupturable disk held in place 
by perforated head. After tube is placed in hole drilled 
in coal face, chemical reaction is activated by electric cur- 
rent controlled within narrow limits. Heat is produced, 
which after a few seconds destroys the starter wire, break- 
ing electrical circuit. Chemical reaction continues to 
liberate gas which builds up to predetermined pressure, 
at which point disk ruptures. Gases rush out through 
ports in head and break down coal. Tube, refilled in mine 
with another chemical unit unit and disk, is used 
repeatedly. 

Chemechol produces no flame, cannot be activated by 
small electrical currents, such as stray currents, nor by 
high currents such as mine lighting or haulage circuits. 
Cannot be detonated by blasting caps or high strength 
dynamite. 

& 


fluorinated organic compounds from the 
Atomic Energy Commission’s production facilities 
may now be bought in research quantities. Thirty 
such compounds, on hand in excess of needs of the 
atomic energy program, are available in small amounts. 

Lists of the available compounds, their general prop- 
erties and their cost are available from the Carbide and 
Carbon Chemicals Division, Union Carbide and Car- 
bon Corporation, Post Office Box P, Oak Ridge, 
Tennessee. Inquiries should be directed to the atten- 
tion of Dr. J. D. Gibson, the announcement said. 


CORNELL UNIVERSITY'S new $1,700,000 center for 

the study of engineering materials will bear the 

names of two Cornell faculty members who pioneered in 
engineering education. 

One unit, a materials testing laboratory, will be named 
Thurston Hall in honor of Robert H. Thurston, who was 
director of Sibley College of Mechanical Engineering at 
the university from 1885 until his death in 1903. The 
other, a materials processing laboratory, will be named 
for Dexter S. Kimball, now in retirement at 85, who was 
the first dean of the College of Engineering at Cornell. 


Aporr ION by the Federal Government of a uniform 
means of indicating paint colors culminates sev- 
eral years of co-operative effort by the National Bureau 
of Standards and the Federal Specifications Board. The 
new Federal Specification, better known as the Federal 
Color Card for Paints, reduces the more than 600 
aint colors formerly used by the Government to 187, 
eliminating unimportant variations of different 
eaten No need to belabor the importance of this both 
to Government and to private industry. The new color 
card is identified as Federal Specification TT-C-595, 
Colors for Ready-mixed Paints. It is for sale by the 
Superintendent of Documents, U. S. Government 
Printing Office, Washington 25, D. C. Price $4.50. 


PREVIEW 
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HE MEN AND WOMEN of a certain law office, 
explains Telebriefs, came to work one day to read 
this sign: “Employees who feel they must apply per- 
fume to the ear, will apply it to the right and not to the 
left ear.” 
It seems that when the girls in the office used the 
*phone, a delicate bouquet lingered in the earpiece. 
me of the fragrance was left on the ears of the men 
who used the ‘phone afterwards. 
And as any good husband knows, it’s difficult for a 
man to explain to his wife why his ear should smell 
like lilies of the valley. 


* * * 


A’ RECENT MEETINGS in Cincinnati, during ASTM 
Committee Week, of Committee D-5 on Coal and 
Coke and three of its subcommittees there was a very well 
attended joint session with the Prime Mover’s Commit- 
tee, Power Station Chemistry Subcommittee, of the 
Edison Electric Institute. At that session, Subcommittee 
XIII on Coal Sampling considered a detailed Test Scheme 
which the EEI group proposes to apply to one coal, usin 
one make of automatic sampler. The scheme is deiaael 
to eliminate the question of machine bias in sampling 
and to provide reliable information on variability Cbased 
on Analysis of Variance) not only in the automatically 
pe Tne increments, but in hand increments of several 
sizes collected simultaneously by partitioning the stream 
on a stopped belt. The ultimate aim is to promote stand- 
ards which will permit least cumbersome automatic 
sampling for large users of crushed or fine coal. 


* 


Reeeusen how to test a ladder? Well, you don’t! 
We had a long discussion of this matter of testing 
ladders over a year ago in the Q & A Section of Power 
Engineering, the burden of which was that you inspect 
ladders for a great many things but you don’t test them 
in the same sense that you test steel or other structural 
material. What to do correctly with ladders can be 
very important from the safety angle, in any plant. We 
are reminded of this by a recent circular from the 
American Ladder Institute, 666 Lake Shore Dr., Chi- 
cago 11, Ill. If you have any questions about ladders, 
better get in touch with this Institute, which works 
closely with the National Safety Council, the Forest 
Products Laboratory, the American Standards Asso- 
ciation and all other bodies concerned with the subject. 
Don’t forget that ASA has an American Standard 
Safety Code for Wood Ladders, A-14.1-1948. The 
American Ladder Institute has a recent leaflet, There’s 
a Right Ladder for Every Job, intended primarily for 
dealers selling ladders but at the same time intended 
to familiarize users of ladders with vital facts about 
them. 


U S$. SUPREME COURT, on April 9, 1951, upheld the 
¢ validity of the Ohio River Valley Water Sanitation 
Compact and gave the Valley a legal basis for its assigned 
job of cleaning up the Ohio River. For an authoritative 
discussion of all the factors involved in the water pollu- 
tion (also the air pollution) problems of Ohio, take a 
look at the April 1951 issue of the Engineering Experiment 
Station News, published by the Ohio State University, 
Columbus, Ohio. 
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HIRTY-NINE TOP-LEVEL coal and railroad 

executives have been invited to serve on a BCR 
Plan-of-Action Committee, charged with the respon- 
sibility of formulating a program of research and re- 
lated activities that will satisfy the needs of coal con- 
sumers and increase coal markets, according to Dr. 
A. A. Potter, president of Bituminous Coal Research, 
Inc. 

The new committee has been formed (1) to evaluate 
the research and engineering needs of the industry as 
soon as possible, (2) to recommend an effective pro- 
gram of such activities for accelerated industry prog- 
ress, and (3) to obtain industry consideration of the 
plan at an early date. The ultimate objective is an 
adequate, balanced program of research, engineering, 
and promotion of results that will bridge the gap be- 
tween research reports and the practical application of 
technical advancements by coal and railroad com- 
panies and coal users. 


* * * 


PASSENGER traveling a rickety local across the 
Indiana plains realized the train was picking up 
speed as it neared the sprawling Chicago outskirts. In 
fact, as he bounced around watching the scenery fly by, 
he decided the engineer must have gone crazy, and called 
the conductor for confirmation. 

‘‘Naw, he’s just enjoying himself,"’ said the skipper. 
“See that Diesel streamliner running even with us on 
that parallel track?" 

“Yes, but what's that got to do with it?” 

“Well, sir, our head-end crew just plumb despises 
them Diesels. So whenever we come in about time that 
streamliner does, the hogger yanks out the throttle and 
the fireman pours on the coal till we get even with her. 
Then just as we come into the station, the fireman reaches 
out with his long clinker bar and hangs on the front end 
of that Diesel as if we were towing ‘er in. 

“We ain't crazy, mister, but believe me, them boys on 


the streamliner are rapidly gettin’ that way!" — C & 0 
“Tracks’’ via Smoke Abatement Review. 
* 


: OND between silicone rubber and metals or 
; ceramics that is stronger than the rubber itself 
'results from a new chemical development made b 
General Electric’s Chemical Department at Pittsfield. 
_ Designated as G-E 81267 primer, this new develop- 
“ment is a thin, light-colored liquid. But using it, G-E 
silicone rubber 81223 can be bonded to almost an 
‘surface. Bonds to glass, ceramics, aluminum, steel, 
tin and “ae are possible, and sheer strength meas- 
urements of bonds on steel are approximately 700 psi. 
The development of G-E 81267 primer now makes 
ssible a wide variety of silicone rubber-to-metal 
molded products which include shock and engine 
mounts that resist both high and low temperatures. 
Also, improved rubber-glass laminated structures are 
now possible, and G.E.’s new high-strength silicone 
rubber in conjunction with G-E 81267 primer can be 
sed as an adhesive with unusual new properties. 
GUIDE for Small Business has just 
been issued by the Defense Production Administra- 
tion. It discusses defense contracts and procurement, 
civilian production, financing, production and facility 
control methods, management assistance, publications 
and gives a list of regional and field offices. Get a copy 
from the Office of Small Business, National Production 
Authority, U. S. Department of Commerce, Washington 
25, D. C. 
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EW “‘YARDSTICK,”’ which uses different colors to 

measure millionth-of-an-inch thicknesses, was de- 
scribed recently in Cleveland by one of America’s fore- 
most woman scientists. 

Speaking at the 119th national meeting of the Ameri- 
can Chemical Society, Dr. Katharine B. Blodgett, of the 
General Electric Research Laboratory at Schenectady, 
called the new tool a “‘stepgage,’’ and said it is used to 
measure thicknesses of materials occurring in the form of 
extremely-thin films. An example of such films would 
be an ordinary soap bubble of the type that reflects iri- 
descent colors. 

According to Dr. Blodgett, the stepgage she developed 
is used like a yardstick, but in place of linear divisions 
are blocks of different colors, each of which, like the 
steps of a staircase, is higher than the one next to it. 
These blocks of color are mounted on a length of glass 
in the shape of a measuring rule. 

In films of a few millionths of an inch thick, colors 
vary with changes in thickness, so that a particular color 
indicates a particular thickness. 

In using the stepgage, the color of a film of unknown 
thickness is matched to that block of color on the step- 
gage, which is the same or similar. A thickness reading, 
marked underneath that particular block of color on the 
stepease, indicates the thickness of the unknown film. 

olor blocks on the stepgage she demonstrated at the 
meeting run from one-millionth-of-an-inch thick to 30 
millionths, although gages with wider ranges can be 
made. 
2. & 


EW, THIN ELECTRICAL STEEL with unusual 

properties has been developed. Known as 
TRAN-COR T-O-S, it can be operated at very high 
inductions, 20 per cent higher than any nickel-iron 
alloy. 

The new material, thinner than most electrical steels, 
is intended for use in wound-type transformers and 
reactors which operate at 400 cycles. It was developed 
under a contract with the Bureau of Aeronautics of the 
Navy Department to permit the miniaturization and 
reduction in weight of airborne electrical equipment. 

The new steel is an iron-silicon alloy with a high 
a of orientation obtained by special processing 
and test-selection for high permeability requirements. 
It has a density of 7.65 grams per cu cm, a volume 
resistivity of 47 microhm-cm or 282 ohms per mil ft 
and a lamination factor of 95 per cent solid. 

TRAN-COR T-O-S is supplied in only 4-mil thick- 
nesses and in 12% in. wide coils. It is surface treated 
on both sides by a special chemical and thermal proc- 
essing, to insure low interlaminar energy losses. The 
surface treatment is unaffected by annealing. 


Oe HEARTH SLAG, formerly dumped onto waste 
land in the vicinity of steel plants, is now prepared 
for use as part of the flux burden of blast furnaces. 

That use of open hearth slag not only decreases the 
amount of new limestone used but recovers valuable 
amounts of iron and manganese. However, this use is 
limited. 

The material, properly sized, goes to the blast furnace 
to replace approximately 10 per cent of the flux burdens. 
Slag emerging from the blast furnace contains only about 
one-half of one per cent iron and a little less than 2 per 
cent manganese. Considering the weights of the elements 
iron and manganese entering and emerging from the blast 
furnace, it is evident that worthwhile amounts of both 
iron and manganese are recovered. 
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-TEXACO URSA OILS 


Y... engines—Diesel, gas or dual-fuel—will really 
hum when you lubricate with Texaco Ursa Oils, And 
you'll sing their praises when you see how these 
famous oils resist oxidation . . . assure clean engines, 
free rings, open ports and properly functioning 
valves . . . real harmony. 

Texaco Ursa Oils thus assure better compression 
and combustion, smoother operation, minimum wear. 
Bearings and all moving parts last longer . . . mainte- 
nance costs and fuel consumption go down. Change 
your tune . . . switch to Texaco Ursa Oils for stepped- 
up elliciomey and economy. 

Texaco Diesel lubricating oils are available in 


every needed viscosity, and there is a complete line 
of them approved by leading engine builders. They 
are No. 1 in popularity from coast to coast! For 
example, in the Diesel field: 


More stationary Diesel h.p. and more railroad 
Diesel locomotives in the U.S. are lubricated with 
Texaco than with any other brand. 


Let a Texaco Lubrication Engineer direct you to 
greater savings throughout your plant. Just call the 
nearest of the more than 2,000 Texaco Distributing 
Plants in the 48 States, or write The Texas Company, 
135 East 42nd Street, New York 17, N. Y. 


TEXACO URSA OILS 


FOR ALL DIESEL, GAS AND DUAL-FUEL ENGINES 
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YARWAY FLOATLESS Hi 
tO ALARM WATER 
COLUMN with VERTICAL 
PRESSURE-SEALED FLAT 
GiIASS GAGES. Gless 
guges potented 
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THE LEVEL 
ith Yarway System 


It’s accurate! It's where you can see it! 


These two most important needs for boiler 
water level indication are assured with a 


Yarway system. 


Yarway indicating equipment is accurate 
because it is operated directly by the boiler 
water itself, Yarway Weight-operated Hi-Lo 
Alarm Water Columns with either Sesure In- 
clined or Flat Glass Vertical Gages take care 
of the job at the boiler drum. On the instru- 
ment pane! or other desired location, Yarway 
Remote Liquid Level Indicators bring over- 


YARNALL-WARING COMPANY, Ti4 


head gage readings down to convenient, easy 
eye-level vision, By use of a Contzal Unit on 
the indicator, additiona! Hi-Lo light or sound 
alarms can be focated at any placein the plant. 

The Yarway HI-LO-GRAPH, a panel- 
mounted recording indicator, gives a 24-hour 
record of boiler water levels. 

Yarway engineers wil! gladly show you how 
the Yarway Boiler Water Indicating System 
increases power plant safety and efficiency. 


For the full story on Y arway Indicators, write 
for a free copy of Yarway Bulletin WG-1822. 


Mermaid Avenue, Philadelphia 18, Po. 


SRANCH OFFICES I PRINCIPAL CITIES 


THE INSTRUMENT PANEL | 


REMOTE LIQUID 

INDICATOR, operated 
by the holler woter 
itself, by the be- 
tween o constant head ond the varying 
heod in the boiler drum. Indicating 
mechanism is never under pressure—no 
stuffing boxes. See Bulletin WG-1822. 


YARWAY HE-LO-GRAPH BE 
CORDER provides sat only 
instant indication but 24- 


ANYWHERE IN THE PLANT 


YARWAY REMOTE HELLO ALARM 
SIGNALS, lights or horns. Operated 
by Contro! Unit atteched to Remote 
Liquid Leve! indicator or Recorder. 
Any sumber con be instolled, of any 
desired locations throughout the plant. 
See Bulletin W G-1822, 
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ONE 
LEADS 
ANOTHER: 


When VU Boilers were first put on the market, all of 
them, quite naturally, had to be sold. Now a very sub- 
stantial percentage are bought. Bought by companies 
‘that know by their own first-hand experience what they 
«an expect in day-in and day-out performance—for 
example: 


A paper company some years ago, in urgent need of 
More capacity, purchased a VU Unit. It went on the 
line, and—under wartime demand—stayed there for 432 
days without a shutdown. What do you think they 
bought when next in the market in 1946? That’s right 
,.. another VU (much bigger than the first). 


An automobile company installed its first VU Units 

(2) in 1947. Two more were ordered for another of 

its plants in 1948; then three more units for a third 
lant in 1949 and two more for still another plant in 
950. 


A refinery ordered its first VU Unit in 1937. In 1941 
another was installed and still another in 1950. For 


‘another of its plants two units were ordered in 1942 


and a third in 1947. 


An electric utility company installed its first VU 
Unit in 1941. Two more units were ordered for another 
of its plants in 1947, a unit for a third plant in 1946 
and still another for a fourth station in 1949. 

* * 


And so it goes — in all sections of the country — and 
abroad — industry after industry ordering and reorder- 
ing VU Boilers. There must be a reason—and there is. 
The VU’s advanced design, rugged construction and 
consistent reliability have become a service-proved 
answer to lower steam costs. You can choose VU with 
confidence based on the experience of companies in 
your industry, in your area. B-485 


CO STION ENGINEERING 
JRNACES, PULV STEM: 'STOKERS; ALSO SUPERHEATER CONC rER Al 


July, 1951 —POWER ENGINEERING —Chicago, Illinois 


| 
| 
q 
{ 
| 
| 
: i 


VU-10 Unit fired with C-E Spreader Stoker (dumping VU-50 Unit fired with C-E Spreader Stoker (continuous 
grate type). VU-10 Boilers range in capacity from 10,000 discharge type); auxiliary gas and oil burners in upper 
to 60,000 Ib of steam per hr. May also be fired by under- front wall. Capacity of unit shown is 90,000 Ib steam per 
feed or traveling grate stokers, or by oil or gas. hr; operating pressure—650 psi; steam temperoture—825F. 


VU-50 Unit fired with natural gas or oil. Design provides VU-50 Unit fired with pulverized coal using C-E Raymond 
for future pulverized coal firing. Capacity of unit shown Bowl Mills. The capacity of unit shown is 150,000 Ib of 
is 350,000 Ib of steam per hr; operating press.—920 psi; steam per hr; operating pressure—600 psi; steam tempera- 
steam temp.—905F. ture—7O00F. 


SUPERHEATER, 


0 MADISON AVENUE, NEW YORK 16, N 
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A LOW HEADROOM BOILER 
That cau take tt 


Tus compact, low headroom 2 drum water tube 
boiler features extra large water and steam capacity. 
Side wall water cooling reduces refractory mainte- 
nance to the vanish- 
ing point even at 
maximum ratings. As 
illustrated here the 
VL is well adapted to 
all firing methods. 
The VL's all steel 
casing and trim ap- 
pearance makes any 
boiler room a show- 
room. It is recom- 
mended for sizes to 
750 HP and is fur- 
nished as a com- 
pletely shop assem- 
bled unit in sizes to 
depending upon rai- = Ele City Spreeder 
road clearances. Stoker in an 
manufacturing plant. 


250 HP Erie City VU-Boiler oil fired at a western New York 
dry cleaning plant. 


200 HP Erie City 
VL-Boiler fired by 
Erie City Under- 
feed Stoker in a 
western paper 
products plant. 


utstanding of many VL features is the ring-flow circulation in 


ach side wall el t. A dow tube for each pair of FOR COMPLETE DATA 
diant (riser) tubes in the side wall with auxiliary front wall 
for BULLETIN SB24B 


downcomers assure an ample supply of clean circulating water 
the walls at all times. Tile between riser and downcomer 
bes assures rapid and unrestricted circulation. 


| 


COMPLETE STEAM POWER PLANT EQUIPMENT 


Complete Steam Generators e Type C 3-Drum Boilers e Types VL & VC 2-Drum Boilers 
e@ “Economic” Boiler with or without Water Walls @ Welded H. R. T. Boilers @ Welded 
Steel Heating Boilers @ “Keystone” Packaged Steam Generators @ Coal Pulverizers 
@ Underieed and Spreader Stokers @ Welded Pressure Vessels for the Process Industries. 


ERIE IRON WORKS ERIE, PA. Siace 1840 
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Large Tube-Type 


TEFC MOTORS 


170,000 
Already Purchased 


IN SIZES FROM 250 THROUGH 2500 HP 


For really tough motor installations, central station engineers are turning 
to Allis-Chalmers large tube-type motors to get the peak reliability they 
know they need. Already over 170,000 hp of these totally-enclosed fan- 
cooled motors have been purchased. And practically 50% of the orders 
now are reorders from satisfied users. 


Advantages offered by the tube-type air-to-air For more information about these opera- 
heat exchanger design of these motors include: tion-proved TEFC motors, contact your Allis- 
1. Full internal air circulation—for efficient, Chalmers representative, or write for new 
even cooling—makes large ratings practical. bulletin 05B7150A. Allis-Chalmers, Milwau- 
kee 1, Wisconsin. A-3416 


2. Complete enclosure — protects stator core 


and other electrical parts from corrosive 
conditions. 
3. Self-cleaning action — results from gen- = 
erous flow of outside air through smooth, 
Straight cooling tubes, 
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Gives 


You 


Fdwand ‘Valve impactor HANDWHEELS 


GIVE YOU FROM 2.8 TO OVER I2 TIMES 
THE FORCE OF AN ORDINARY 
HANDWHEEL TO CLOSE VALVES 


It takes three strong men, pulling their hardest, on an ordinary 
valve handwheel to equal the closing force of ONE man using an 
Edward 16” impactor Handwheel. With progressively larger size 
Edward impactor Handwheels, the force available to close a valve 
is equal to six, eight, ten and, yes, even twelve men. 


Originated and patented by Edward and improved through the years, 
the impactor handwheel is the one most effective means o/ manually 
closing a valve so it is absolutely tight against high operating or test 
pressures in power, petroleum, chemical, marine, or industrial plants. 
It needs no clumsy expensive gear or toggle construction, or the use 
of extension levers or cinch bars for actuating. 


Its space-saving design allows piping designers great latitude in 
locating valves, walkways and operating platforms. 


But most important, the Edward Impactor handwheel means sure, fast 
operation of valves—big or little—in an emergency or under normal 
operating conditions by a single man. It saves manpower by giving ONE 
man more power. NOW standard equipment on most 900, 1500 and 2500 Ib 
Edward Valves, 24% inches and up. 

The impactor principle is simple. Two heavy lugs are cast on the underside of the wheel: a sharp turn of the 


wheel causes these lugs to strike simultaneous blows against a steel cross arm, locked to the stem 2r revolving 
EValthrust yoke bushing. Write for full facts, Edward Valves, inc. 220 West 145th Street, East Chicago, indiana. 


WOMANPOWER BEATS MANPOWER! 


Many smaller size Edward valves are available with the new 
impactor Handle (right in photo) for greatest closing efficiency. 
Design principle is same as impactor handwheel, and test gages 
prove it tee gives you the torque of six hands or 2.8 times the 
closing force of an ordinary handwheel. You know the valve is 
closed absolutely tight with an Edward impecter Handle. 


FEATURES LIKE THIS SAVE YOU MONEY AND WORK .... 
That's why it pays to specify Edward Valves. 
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INDIANA 


ORIGINATED BY EDWARD 
“BIRTHPLACE OF BETTER 
VALVE DESIGNS” 


x 
< 


\\\ 
ED sobsidicry ot ROCKWELL MANUFACTURING COMPANY 


BRINGING YOUR 
COAL HANDLING COSTS 


When coal handling costs are too high for comfort, remember Gifford-Wood’s 
4-basic design story. Each of these storage designs —concrete silo, tile silo, cylin- 
drical steel tank and suspended steel bunker—are carefully engineered to meet 
specific limitations of climate, capacity, space available and cost. The combina- 
tion of extensive engineering experience and well known manufacturing ability 
assures installations of highest possible operating efficiency at reasonable cost. 


A Gifford-Wood engineer, thoroughly familiar with coal handling problems, 
is at your service. Let him study your needs and recommend a G-W system 
that will both simplify the operation and reduce your costs. 


BASIC G-W WAYS TO CUT COAL HANDLING COSTS 
@ Reinforced Concrete Silo Storage | 
@ Vitrified Tile Silo Storage 
© Cylindrical Steel Tank Storage 
© Suspended Steel Bunker Storage 


Bulletin No. 300 describes, with illus- GirForo-Wooo Co. 


tration and working drawing, these 
4 basic G-W types of hondling sys- 
toms. Write today fer your copy. NEW YORK I7 CHICAGO 6 ST. LOUIS 1 
420 LEXINGTON 565 W. WASHINGTON STREET RAILWAY EXCHANGE 
AVENUE BUILDING 


& 6378 G-W HANDLES IT . . . faster * easier * cheaper 
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ad range is also offered as a means of 


in the Stoker Type That Meets Your Need 


1. Centrafire with Link-Grate 

The Centrafire with Link-Grate is a unique spreader- 
type stoker for medium capacities to upward of 50,000 
pounds of steam per hour. Fuel feed is continuous. 
Link-Grates move the burning fuel toward the side 


walls. Refuse is discharged without reducing load or . 


losing steam pressure. 


2. Centrafire with Traveling Grate 

A spreader-type stoker with traveling grate for the 
larger Central Station and industrial plant. Maximum 
capacity upward of 350,000 pounds of steam per hour. 
Same fuel feeding and distributing mechanism as 
Centrafire with Link-Grate. Forward-moving traveling 
grate for continuous discharge of ash. 


3. Link-Grate Single-Retort Stoker 

The Link-Grate Single-Retort Underfeed Stoker is an 
economical means of burning many coals for the small 
installation. Link-Grate motion maintains an active, 


porous fuel bed for efficient coal burning with a mini- 
mum of attention. 


4. Link-Grate Multiple-Retort Stoker 
A clean stack and outstanding efficiency are character- 
istic of the Link-Grate Multiple-Retort Underfeed 
Stoker for the larger installation where fuel is suited 
to underfeed type firing. Link-Grate motion and con- 
tinuous ash discharge permit heavy, continuous loads. 
Call your nearby Westinghouse office or write 
Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pa., for complete information. _J-50523 


| 
4 
4 Westinghouse, 
a2? 
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The NEW 30° Series Riley Pulverizer 


— 


Pulverizing parts faced with Tungsten Carbide 


Long periods continuous operation 
Low maintenance ... Sustained fineness 


Development of the use of tungsten carbide faced pulverizer parts was started by Riley over ten years ago. 
Hundreds of existing Riley pulverizers have been equipped. The use of tungsten carbide adds tremendously 
to the life of the parts. While Riley pulverizers have been in operation for over two years and have pulverized 
im excess of 50,000 tons of coal, wear of the tungsten carbide is scarcely measurable. These parts are good 
for many more years of service. 

The use of tungsten carbide not only assures long continuous periods of operation without maintenance 


shutdowns, but because of the extremely long life, greatly reduces maintenance cost per ton of coal pul- 
verized. Fineness of pulverization is sustained without any adjustments whatsoever. You will note from the 
chart above no reduction in fineness though practically 50,000 tons of coal have been pulverized. 


Preliminary Crusher-Dryer Section 
No capacity reduction with high moisture coals 


Complete reliability 


Provided air or furnace gas of sufficient temperature is supplied, there is no capacity 
reduction with increased moisture content of the coal. The crusher section acts as a 
flash dryer. In this section coal is crushed to a fine granular state, approximately 40% 
through a 50-mesh screen, representing about 5% of the work to be done. Coal enters 
the pulverizing section where 95% of the work is done, with free moisture evaporated 
from the coal, consequently moisture content of the coal entering the crusher section 
has no effect on pulverizer capacity. 

The crusher section of the pulverizer rejects tramp iron, iron pyrites and other hard 
foreign substance in the coal, preventing any materials from entering the pulverizer 

= section which could cause damage. 


WORCESTER, MASS. 
BOILERS + PULVERIZERS + BURNERS * STOKERS « SUPERHEATERS + FLUE GAS SCRUBBERS 
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Other Operating Advantages 
in addition to long life, low maintenance, 
sustained fineness of pulverization.. . 
no capacity reduction with high mois- 
ture coals and complete reliability 


Flexibility Wide Load Range 
As change in coal feed gives instantaneous corresponding change in pulverized coal 
output—there is no lag—rapidly and widely fluctuating loads are efficiently and 
easily carried. 


Ability to Carry Low Loads 
With the combination of Riley pulverizers and burners, extremely low loads with 
stable ignition can be maintained. It is not unusual for load ranges of 10 to 1 or for 
loads under 5000 pounds of steam per hour to be carried at Riley installations. 


High Primary Air Temperatures 
ere is no necessity of limiting primary air temperatures as a precaution against 


fire or explosion or because of lubricating problems. Expensive control equipment 
limiting primary air temperatures is not required. 


Ease of ref Lighting 
Because of small percentage of primary air, a rich and readily lighted mixture of air 


and coal is obtained which together with the uniform distribution with Riley burners 
makes lighting easy and gives stable flame at low loads. 


Quist, V Vibrationless eration 
comparison een Riley ay Sag and other makes insofar as quiet 


vteadindens operation is poe You hear nothing more than a motor hum, 


Smal] Space Required—Minimum Foundations 
erizers require less space per unit of capacity. Massive deep foundations 


are a aman due to their vibrationless quiet operation. 


ion Proof 
Explgsior -- has never been an explosion in a Riley pulverizer. The velocity of coal travel 


Gove the pulverizer is faster than the rate of flame propagation, eliminating the 
possibility of an explosion. 


Pleased to advise that in my opinion Riley 
Mills with carbide elements will outperform 
any mill today. Original parts installed 
Sept. 1948 are still going strong and fineness 
does not go below 80°; through 200 mesh. 
Fully expect mill maintenance cost will run 
less than three cents per ton, 


These companies have recently ordered 
” 
new “50” Series Riley Pulverizers 
MONONGAHELA PowER COMPANY 
Albright, W. Va. 
Towa-ILurnors Gas & ExLectric Co. 
Davenport, Iowa 
Utan Power & Licut Co. 
Salt Lake City, Utah 
Superior WarTeR, Licut & Power Co. 
Superior, Wisc 
WESTERN Co. 
Chicago, Til. 
CarRneoie ILLINoIs STEEL Co. 
Youngstown, Ohio 
CELANESE CORP. OF AMERICA 
Rock Hill, S. C. 
PITTSBURGH PLATE Co. 
New Martinsville, W. Va. 
HooKER ELECTROCHEMICAL Co. 
Niagara Falls, N. Y. 
U. S. Finisuinea Co. 
Norwich, Conn. 
Syracuse UNIVERSITY 
Syracuse, N. Y. 
Rrecer TextTiLe Corp. 
Trion, Ga. 
Crty oF AUSTIN 
Austin, Minn. 
Crea States Ltp. 
Toms River, N. J. 


Potomac LIGHT AND Power Co. 
Albright, West Va. 
NORTHERN Paper 
Green Bay, Wisc. 


Asurvey of yourPower Plant bya consulting engineer will possibly show ways of making surprisingly large savings in power costs 


OMPLETE STEAM GENERATING UNITS 


ECONOMIZERS + WATER-COOLED FURNACES « STEEL-CLAD INSULATED SETTINGS «+ AIR HEATERS 
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(46) ISOLATED-PHASE BUS SECTIONS 


@ shipped assembled, ready to install 


Factory-assembled G-E isolated-phase bus sections pay off in low 
&g Gnstallation costs. Crated three-phase sections arrive ready to lift into 
place. You simply knock sides off crate—apply lifting brackets to 
**H"’ mounting beams and hoist into position for permanent bolting. 
When bus connections are made with semi-flexible connectors and 


Sectional joints are sealed with gasketed banding rings——the job is 
tomplete! 
| | Other advantages of G-E design include high insulation values Semi-flexible connectors join copper buses 


duced number of creepage surfaces without sacrifice of mechanical og adjacent sections. This provides quick and 


Strength—dust and water-tight hinged covers which open from easy alignment between sections. Split gas- 


either side for easy inspection. : i } keted aluminum banding rings seal out dust 
Your G-E sales representative has complete information. Ask him and water, reduce maintenance. 

for a copy of GEA-5460, a 28-page publication that will aid you in 

planning your buses, or write to General Electric, Schenectady 5, N.Y. 
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fo resist 
FruSt ce 


PRECISION-MADE 


fo resist 
blowouts... 


eoothis Heat Exchanger 


Gasket will stay on the job longer 


The durable coating of red paint on 
every Goetze iron or steel-jacketed 
Style 923 Heat Exchanger Gasket is 
a sure “stop light” against rust. And 
rust, as every metal gasket user 
knows, is a primary cause of dete- 
rioration—both in the storehouse and 
on the job awaiting installation. 
Equally important in the fabrica- 
tion of Style 923 is the precision 


craftsmanship which eliminates cracks 
and wrinkles in the metal jacket— 
defects which can rapidly lead to 
leaks and blowouts. 

“Custom tailoring” accounts for the 
meticulous care which is taken in the 
forming of every one of these gas- 
kets...care which results in a long, 
efficient service life. You can always 
depend on a Goetze Style 923 to fit 


Johns-Manville 


and seal perfectly...to stay on the 
job without leaks or blowouts. And 
that, of course, pays off in less down 
time and fewer gasket replacements. 

Find out how little it costs to have 
Goetze Heat Exchanger Gaskets “tai- 
lored” to the size and shape you need. 
For prompt estimates and recommen- 
dations, write Johns-Manville, Box 
290, New York 16, N. Y. 


GASKETS 


THERE’S A JOHNS-MANVILLE PACKING 
AND GASKET FOR EVERY SERVICE. 
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much of the energy actually gets converted to 
a usable form depends on how you operate 


| 
energy, no matter who’s boiler it fires. But how 
your boiler. 

| 


That’s where Bailey Controls can help. And, 
here’s why, we believe, you'll get better fuel- 
dollar efficiency with Bailey: 


1. Complete Range of Equipment — fully 
; co-ordinated. You need never worry that 
a Bailey Engineer's recommendation is 
slanted in favor of a particular type of 
equipment, just because he has a limited 
line to sell—or that Bailey will pass the 
buck for efficient control; we offer complete 
boiler control systems. 


. 2. Engineering Service—backed by experi- 
ence. No other manufacturer of instru- 
ments and controls can offer as broad an 
experience, based on successful installations 
involving all types of combustion, flow 
measurement and automatic control. 


3. Direct Sales-Service — conveniently lo- 
cated near you. Bailey Meter Company’s 
Sales-Service Engineers are located in more 


What's Your Fuel-dollar Efficiency? 


A dollar’s worth of fuel has the same potential 
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This Bailey Boiler Control 
Panel insures high efficiency 
in the use of Fuel-Dollars at 
a Western Chemical Plant. 


industrial centers than those of any other 
manufacturer of boiler control systems; you 
get prompt, experienced service with a min- 
imum of travel time and expense. 


For better fuel-dollar efficiency — for more 
power per fuel-dollar, less outage and safer 
working conditions, you owe it to yourself to 
investigate Bailey Controls. Ask a Bailey En- 
gineer to arrange a visit to a nearby Bailey in- 
stallation. We're proud to stand on our record: 
“More power to you!” 


A-109-1 


BAILEY. 
METER 
COMPANY 


O IVANHOE ROAD 
VELAND 10, OHIO 


for Steam Plants 


WATER 


mS 


COMBUSTION - 
TEMPERATURE ESSURE 
LIQUID LEVEL+ FEED PUMPS 
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BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


ALLOY BULLETIN 


“B a MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 


Dezincification Can Be Retarded 


It is clearly evident that certain de- 
posits of either corrosion products or 
porous materials may set up corrosion 
cells which initiate dezincification in 
brass. Therefore, whatever steps can 
be taken to prevent such deposits from 
attaching themselves to the metal sur- 
face will help reduce dezincification. 
It should be recognized from the outset 
that these porous deposits do not need 
to be any larger in diameter than the 
point of a pin. 

At least five methods have been 
used to retard dezincification; namely— 

1. Mechanical cleaning. 

2. Chemical cleaning. 

3. High velocity or turbulent flow. 

4. Formation of protective coatings. 

5. Use of inhibited alloys—arsenical 

admiralty or arsenical aluminum 
brass, 


Effect of Silt 

Muntz metal, non-inhibited Admi- 
ralty and non-inhibited aluminum 
brass condenser tubing, kept clean by 
the scouring action of small amounts 
of sand and certain types of fine silt 
entrained in the circulating water, or 
by chlorination and frequent brushing, 
have corroded at low rates (generally 
.001 ipy or less). 

Yellow brass and Muntz metal pip- 
ing and tubing kept free from various 
deposits have given very long service. 


Effect of Turbulence 

The high degree of turbulence found 
at the entrance end of brass condenser 
tubes has been observed as being very 
effective in preventing dezincification 
for a distance of a few inches up to two 
feet. Under very turbulent conditions 
dezincification has virtually been com- 
pletely prevented along the entire 
length of such tubes. Where the turbu- 


lent condition exists at the entrance 
end only, non-inhibited brass alloys 
may be subject to slow attack about 
.022 ipy along the remainder of the 
tube length. However, it must be re- 
membered that high turbulence is 
often associated with impingement cor- 
rosion, Here impingement - resistant 
alloys such as aluminum brass, alumi- 
num bronze and cupro nickel serve 
best. 

It has also been observed that pro- 
pellers cast from high strength brasses, 
which have been in constant service in 
sea water for many years, have shown 
virtually no dezincification although 
there may be some evidence of erosion 
and cavitation. On the other hand, pro- 
pellers idle for some time may be sub- 
ject to rapid dezincification. 


Effect of Protective Scales 

Certain waters which have deposited 
magnesium silicate or silica scales or 
coatings on brass surfaces are without 
effect on the brass. Under such condi- 
tions these silica or silicate scales are 
completely protective to the underly- 
ing metal and the alloy may last in- 
definitely. Dense adherent calcium car- 
bonate scales are also effective in re- 
ducing or preventing dezincification 
but if too thick they will cut down the 
heat transfer rate. 


Non-Scaling Waters Are 
Corrosive 

Dezincification is most likely to 
occur in non-scale forming fresh or 
salt waters. In many instances, diffi- 
culty from dezincification in suscep- 
tible brasses is unknown until such 
time as a scale forming water is soft- 
ened. Then it becomes necessary to 
use those copper-base alloys which are 
resistant to dezincification such as red 
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brass, inhibited yellow brasses, arsen- 
ical Muntz, Admiralty or aluminum 
brass. The other alternative is to hold 
the mineral balance in the water at 
such a level that it will be slightly 
scale-forming. 

It has been clearly demonstrated 
over a period of years that the greatest 
difficulty due to dezincification in non- 
inhibited yellow brasses has occurred 
in non-scale forming waters. For the 
most part such waters have a calcium 
carbonate saturation index of from 
minus 0.5 up to minus 3.5. This is usu- 
ally characteristic of a water having a 
low total solids and calcium content 
and an appreciable amount of bicar- 
bonate. 


Effect of pH Values 

Dezincification can occur in fresh 
and salt waters with the pH ranging 
from 5.0 to 8.0 or higher. The pH value 
in itself is not particularly significant. 
It can, however, become very impor- 
tant where adjustment in the pH may 
lead to mineral scale formation or the 
dissolving of mineral scales. 

Non-scale forming waters, such as a 
solution of sodium chloride, will lead 
to dezincification in a non-inhibited 
yellow brass in the presence of de- 
posits at any pH value, ranging from 
pH 1.0 up to a pH of 12. In such 
media, however, the tendency of plug- 
type dezincification is more marked in 
the higher pH range and the tendency 
for general dezincification is greater in 
the lower pH range, with a rather 
broad twilight zone in the central sec- 
tion of the pH scale. This is evidently 
due to the solubility of the zinc corro- 
sion products in solutions having either 
a very low or a very high pH value. 

At this point, it is of interest to note 
that sea water having a pH of 8.0 leads 
to general dezincification of unin- 
hibited Muntz metal at a rate of about 


.009 ipy. (6830) 
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DURANICKEL 


Duranickel® is a wrought, non-ferrous, slightly magnetic alloy. 
It has the higher strength found only in the heat-treated alloy 
steels, and not offered by other corrosion-resisting alloys avail- 
able at comparable cost levels. 


The principal engineering characteristics of Duranickel are: 


@ Mechanical Properties: The accompanying table 
shows the ranges of Ultimate Tensile Strength, 
Yield Strength, Elongation, and Hardness values 
for various forms and conditions of Duranickel. 


@ Shear Strength: Values for the ratio of maximum 
shearing strength to ultimate tensile strength range 
from approximately 0.5 to 0.6 and are comparable 
to those of mild and low-alloy steels. 


@ Endurance Limit: In rotating beam tests of pol- 
ished specimens at room temperature and 10,000 
rpm for 10* cycles, Duranickel hot-rolled showed 
an endurance limit of 51,000 psi.; hot-rolled, age- 
hardened showed 52,500 psi.; cold-drawn 51,000 
psi.; and cold-drawn, age-hardened showed 61,000 
psi. 

@ impact Strength: Charpy impact strength ranges 
from 240 ft. Ib. for hot-rolled Duranickel and 190 
ft. Ib. for cold-drawn, to 40 ft. Ib., for the age-hard- 
ened condition. 


@ Spring Properties: Duranickel wire can be cold- 
drawn and age-hardened subsequently to develop 
tensile strength of the order of 225,000 psi. The 
torsional proportional limit of cold-drawn and age- 
hardened wire is about 40 per cent of the ultimate 
tensile strength. Duranickel springs are used at 
temperatures up to 550°F.; the stresses used 
should be governed by existing service conditions. 


@ Working Characteristics: Duranickel may be hot- 
worked, forged, and cold-worked. It can be ma- 
chined most readily in the annealed condition and 
is commercially machinable in other conditions 
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A wrought, age-hardenable, 
corrosion-resisting alloy 


at hardnesses up to 275 BHN. The use of a cutting 
lubricant is essential for all machining work be- 
cause Duranickel, like all high-nickel alloys, is 
characteristically “sticky” and tends to gall or 
build up on the tools. Duranickel can be joined by 
the usual welding, brazing and soft soldering proc- 
esses common to industry. 


@ Varicnts: For special uses there are two alloys 
similar to Duranickel. They are: (1) Duranickel 
“R” containing a higher percentage of carbon for 
use where applications require optimum machin- 
ability. (2) Permanickel® having the same me- 
chanical properties as Duranickel but different 
physical constants, particularly better electrical 
and thermal conductivity and stronger magnetic 
properties. Permanickel is preferred for service 
as springs requiring high electrical conductivity; 
equipment requiring good thermal conductivity 
and magnetostrictive units where high fatigue 
strength is required. Special applications include 
thermostat tension springs, reaction springs, clips, 
grid wires and side rods in vacuum tubes. 


@ Corrosion Resistance: The corrosion resistance 
of Duranickel in all its forms is of the same order 
as that of nickel to a wide variety of media, includ- 
ing mineral and organic acids, alkalies, salts, 
potable and industrial waters, food products, or- 
ganic compounds and oxidizing atmospheres at 
normal and elevated temperatures. 


@ Forms Produced: Duranickel is supplied in most 
commonly used mill forms—rods, hexagons, squares, 
rounds, flats, strip, sheet, wire and welding ma- 
terials. 


@ Applications: Duranickel is used in many appli- 
cations where corrosion resistance, high hardness, 
and great strength are required. In the production 
of plastics, Duranickel is a standard material for 
dies, injection cylinders and extrusion screws. 
Duranickel springs, from both wire and strip, give 
excellent service. Instrument parts include dia- 
phragms, bellows, flapper valve discs, snap switch 
blades, and grid wires and side rods in vacuum tubes. 


FURTHER DATA AVAILABLE 
A 22-page reference manual, Engineering 
Properties of Duranickel, Technical Bul- 
letin T-32, contains all essential engineer- 
ing information. It is available, free, for 

your files. For help on specific metal prob- 

lems, write directly to Inco’s Technical 

Service, outlining your problems. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


Nickel Alloys 


MONEL® + "R“® MONEL + “K”® MONEL “KR"® MONEL 
"S"® MONEL + INCONEL® + NICKEL + “L"® NICKEL 
DURANICKEL® + PERMANICKEL® 


| 
Mechanical Property Ranges of Duranickel 
90-130 35-90 55-30 758-22 
“Gg Hot-finished, ned. 160-200 115-150 30-15 32-42 
Cold-drawn, as-drawn ... 110-150 60-130 35-15 908-32 
Cold-drawn, lened. 170-210 ‘125-175 25-15 32-42 
hard, age-hardene: 170-210 2 
Spring ................. 155-190 ...... 102 30-40 
Spring, age-hardened .... 180-230 15-5 36-46 
28 


Dirt and water will not ruin your lubricat- 
ing oil if you use a De Laval centrifuge to 
purify the oil. For the De Laval machine will 
remove both the solid and the liquid impurities 
that so easily contaminate lubricating oil. 


Centrifugal force, applied most effectively 
in the De Laval bowl, throws dirt out of 
the oil and stores it out of harm’s way until 
cleaning time. The dirt that has been removed 
cannot re-mix with the oil and contaminate it 
all over again, nor can dirt store up within the 
purification area to lessen the effective centrif- 
ugal force. As far as water is concerned, once 
it is centrifuged out, it is gone — discharged 
to waste. 


That is why De Laval Oil Purifiers are con- 
stant efficiency units—purification as sure at 
the end of a run as at the beginning. De Laval 
Protection is Double—and unvarying from 
first to last. 


THE DELAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
THE DELAVAL COMPANY, Limited, Peterborough, Ont. 


LUBRICATING 
OIL PURIFIERS 
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Built-In Annular Wash Water 
Compartment Supplies and Reclaims Backwash Water 


Independent of the Softening Process 


No other Hot Zeolite System offers you 
so many advantages as this Worthington 
Hot-Z System. A quick review of the vital 
facts will show you why. 

As you probably know, Hot Zeolite 
beds require periodic expansion to mini- 
mize packing and friction loss, and to in- 
sure efficient contact of each Zeolite 
| particle with its share of dissolved im- 
| purities. This need for bed expansion 
_ occurs not only during the regeneration 
| routine, but also several times during the 
(period between regeneration routines. 

That's why it is important for you to use 
‘clean, softened water, preferably at nor- 
mal operating temperature, for the re- 
verse flow or *‘backwash"’ operation. 


Worthington does it! 

The Worthington Standard Hot-Z Sys- 
tem with its backwash feature provides a 
built-in annular wash water compart- 
ment that supplies and reclaims backwash 
water independent of the system's 
softening process. In this compartment, 
backwash water is cleaned and main- 
tained at normal operating temperature 

This backwash feature pays off partic- 
ularly in systems employing filters be- 
cause it makes filter beds last as long as 
eight years. 


Other advantages 


Worthington Hot Process Systems 


come equipped with modern, direct con- 
tact vent ¢ 


This means, no 


more of the scaling trouble that made the 
old-fashioned shell and tube types such a 
nuisance 

In addition, Worthington Hot-Z Sys- 
tems operate on low-priced lime and salt. 
That's why the average installation saves 
enough in chemical costs to pay for itself 
in 3 years. 

Get all the facts! 

Ic will pay you to investigate the 
Worthington Hot-Z System thoroughly. 
Tell us your conditions of service and get 
our recommendation in terms of dollars 
and benefits. You'll find in our Hot-Z 
System, as in so much other equipment, 
there's more worth in Worthington. Worth- 
ington Pump and Machinery Corporation, 
Water Treating Section, Dunellen, N. J. 


-------------- 


WORTHINGTON 


WATER CONDITIONING 
Worthington Makes More of the Equipment for All Types of Water Conditioning Systems 
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PERFECT SPLICES 


with moisture-and-ozone-resistant Uskorona 


USKORONA is the only tape that gives pro- 
tection against both moisture and corona 
(ozone ). In a test of four leading brands, only 
USKORONA was unharmed after 4 hours’ 
exposure to ozone. For further proof, the 
USKORONA sample was exposed for 500 
consecutive hours and still no corona deteri- 
oration occurred. 

USKORONA is easy to splice. Fuses 
quickly without heat or pressure. The smooth, 
even, long-lasting splices are especially suited 

A QUALITY PRODUCT OF for long underground exposure. 

USKORONA has been adopted by many 
leading power companies for underground 
connections. Ideal for insulating, joining and 
splicing almost all terminals, circuits, trans- 
former leads and secondary network systems. 
For full information write address below. 


UNITED STATES RUBBER COMPANY 


TAPE DEPARTMENT + ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
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equipment 
for checking 


Ring Balance Meters 


The only equipment needed for checking a Hagan « 

Ring Balance Meter is the set of calibrated check eo | 

weights supplied with the meter. 

Simply equalize the lead lines, check for zero, place B Al 

check weights on the ring assembly and read the pen ert 

or pointer position. 


Each weight is stamped with the equivalent in 
inches of water differential, and a simple calculation 
quickly establishes the relation between differential 


pressure and meter reading. 
You can make this test under full static pressure, 
Va without high pressure manometers or other cumber- 
V4 some testing equipment. 


It is just as easy as it sounds. 


HAGSAN HAGAN CORPORATION 
HAGAN BUILDING, PITTSBURGH 30, pa, lance 4 


combustion control systems ... ring balance flow and pressure instruments 
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Increase Boiler Ratings On Present Or 
Planned Equipment 


In all types of Coppus-Dennis FANMIX Burners — 

0 Uu £ é t straight gas or combination gas-oil — we utilize the energy 
of the fuel under pressure to drive the burner fan and deliver 

air in the proper proportion to the fuel flow. This exclusive 


M O R KE “pinwheel action” mechanically mixes fuel and air in 
exactly the right proportions for truly radiant, non-luminous 


heat. 


C A PACITY The result is uniform temperature everywhere in the com- 
bustion chamber — no drifting “hot spots” — and com- 


plete combustion under all conditions. That’s why you can 
> release more heat into your present furnace — why in new 
W1 f a installations you get more heat into smaller furnace space. 


FANMIX Saves On Both Old 


FANMIX can easily be operated with your present fur- 


nace and stack, requiring only minor changes in other equip- 
gq U ra fi ER ment. Or if you’re planning on new boilers, remember that 
FANMIX relieves the furnace from the burden of mixing, 
creates its own forced draft and 
takes smaller pipe sizes. Which 
means you can plan on reduced 
combustion space, less stack, no 
forced draft equipment and lower 
installation costs all around. 


Get the Whole Story 


Coppus engineers FANMIX 
Burners to meet individual re- 
quirements, providing complete 
control over heat pattern and ccm- 
bustion . . . Learn more about how 
“pinwheel action’? can step up 
your boiler performance to peak 
efficiency and economy — as it is 
doing throughout industry. Send 
for Bulletin 410-6. Coppus Engi- 
neering Corp., Worcester 2, Mass. 
Sales Offices in THOMAS’ REGISTER. 
Other Coppus ‘‘Blue Ribbon”’ 
Products in BEST’S SAFETY 
DIRECTORY, CHEMICAL ENGI- 
NEERING CATALOG, REFINERY 
CATALOG, and MINING CATALOGS. 


| 


COPPUS ENGINEERING CORP 
. 113 Park Ave. 

Worcester 2, Mass. 

Please send Bulletin 410-6 to: 
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Garlock Biran* Leather Packings are tanned and treated 
by an exclusive Garlock process for the most severe 
leather packing applications. They operate satisfactorily 
at heavier pressures and higher temperatures than leathers 
of standard tannage and treatment. 

In filling each order, the leather is properly tanned 
‘and treated for the particular service for which the 
finished product is to be used. All types or forms in- 
cluding: Molded Cups, “U” and “V” Packings, Flange 
jor Hat Packings, Gaskets, Washers, and Discs. All sizes. 
Write for descriptive folder. 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK. 
In Canada: The Garlock Packing Company of Canada Ltd., Toronto, Ont. 


*Reg. U. S. Pat. Off. 


a * 
q LEATHER PACKINGS 
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Story of an Economy D 


How THE WorTHINGTON STEAM TuRBINE Pays DivineNnps 


What happened at Litchfield, 
Minnesota, is a clue to a most eco- 
nomical power plant operation. 
Originally, the Litchfield mu- 
nicipal power plant consisted of 
low-pressure boilers, a steam en- 
gine and a small turbine-genera- 
tor unit. The exhaust steam is 
sold for municipal heating. 
Next—a Diesel engine-driven 
generator was installed. The load 
grew, and finally, after a careful 
survey, it was decided to install 
a 3000-kw Worthington turbine 
generator and automatically ex- 


tract steam for heating purposes. 

Worthington builds steam tur- 
bines in all types and sizes—and 
turbine-generator sets up to 
10,000-kw. For proof there’s more 


FoR THE City oF LITCHFIELD 


worth in Worthington, call our 
nearest office or write to Wor- 
thington Pump and Machinery 
Corporation, Steam Turbine 
Division, Wellsville, New York. 


o's 


a2, 


Turbine-Generater Feed Water 
Sets Heaters 


pores 
{ 
| 
i 
STEAM TURBINE GENERATORS | 
by 
bs 
é 
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SMALL 


@ Water treatment service for small plants is 
an important part of Nalco’s business. 


This indicates two things: 


Small plants find Nalco Service Agree- 
ments a profitable investment ... And 


Nalco facilities and services are geared 
to handle — efficiently and economically — 
the needs of any plant, regardless of its 
size or the volume of water treatment 
chemicals used. 


PLANTS, 


CAN PROFITABLY USE THE, 


NATIONAL ALUMINATE CORPORATION 
6224 West 66th Place 


TOO) 


X-Ray equipment, used in the Nalco Laboratories as an 
aid toward providing positive water treatment results. 


If your plant is a small one, you can get 
the same security from water treatment 
difficulties as many of the world’s largest 
steam generating stations have with Nalco 
Service Agreements —and at a cost entirely 
in line with the size of your plant and your 
problems. Write today for complete details, 
or call your Nalco Representative. 


¢ Chicago 38, Illinois 


Canadian inquiries should be addressed to Alchem Limited, 


Burlington, Ontario, Canada 


SYSTEM ...Serving Industry through Practical Applied Science 


July, 1951—POWER ENGINEERING—Chicago, Illinois 


yo 
a 
SYSTEM 
| 
4 
@ ts 
q = 
j 
| 
THE 
4 


Answers to many opercting 


HELPFUL 


ond maintenarice problems will be in these new) bulletins 


TINS 


bot 


and catalogs. List paragraph nambers of those yak wanton below, detach aad mall 


INSTRUMENTS AND CONTROLS 


101 Electro-Chemical Measurement 
— Tochnies! Bulletin BS5i-2 ic 
24-pp Blustrated text om fur damentels of 
industrial electro~chemical measurements and 
automade control. in it the messurement of 
pH, redox and conductivity in inclustrial 
control eystems is comprehensively covered 
and basic pricaples of electrothemical 
measurements ae Well as final eontro!l ele- 
wents for autometic contro] Systeme ate 
inclu Industrial Div.,. Minnespotis- 
Honeywell Reguistor Ca. 


R: 


recent revision of company’s manual 
ordering book om speed recorders and 
tachometers. Discussea and compares 


of operation oJ company's 
cromax and Speed instruments. 
pointing out spatial advantages. Photos 
show wide range of xpplivation for theese 
recorders. A new line of tachometers is 
also presented. Leeds & Northrup Co. 


How to Use 
~27 a 20-pp 


nd* 


103 Resexrch into Measurement — 

Sixteen~pp Bulletin GED-i1406 de- 
ssribes work company’s measurement. 
laboratory, showing pictorially how research 
is conducted inte new methods, new materi 
als and devices, and to evaluate mamufectur- 
ing processes and maintain accuracy atand- 
ards. Also covers mechanical and clectrical 
services and test facilities availiable. Meter 
and ment Divs., Gensral Electric Co. 


signed for contingows use at ga F} 
temperatures and uti conditions of 
hureidity and vibration, Ite use with « om- 
pany’s corabustion control systems is 
cussed; specifications, pensions given. 
Combustion Control Corp. 


105 Smoke Alerm—This singk-sheet 

bulletin describes and illustrates a 
visual and audible smoke alarm which makee 
continuous record of the density of smoke 
present in the breeching for any perk 


time. Telle how alarm © 
ment used, gives dime General Power 


Piant Corp. 
106 Electric Potentiometers — Cata- 
log 15-15, 36 pp, covers corupany's 
Mectronik electric control potentiometers 
fer both contact aad proportional contro! 
ications. Fulty thust-ated, ine oper- 
ating principle and advantages the instru- 
ments. Provides engineering and construc- 
tional data, describes types of control, in- 
eludes a partial list of available and 
industrial Div., Minne- 


ta accessories. 
apolis-H oneywell Regulator Co. 


107 Tachometet Date — Technical 

Duta Sheet 42P describes s tachom- 
eter for wide. speed zanges. Discunses ite 
features, tells its applications, gives suggzer- 
tions for installation, use and servicing, i 
ordering informa tion. Metron Instrument Co. 


Strip Chart Recorder — Two-pp 
108 Bulletic MPC-1, op company’s new 
Mulii-point Capacilog, explains how as many 
as six permanent records of industrial proo- 
esses, be obtaingd on one strip obart. 


"The acourecy of the deflection type measur 


ing sireuit, anc the simple obart srinting 
yoechaniamm used are described. Specifoudons 
included. Wheelco Instrumente 


Pu Controle Bulletin | 1210, 


opera 

controls for eie tank systeme 
ing or more pucnpa, showi 

peny’s system offere siroplified 
contral, reduced pump opetation, other 
Uenefits, Fully ilinetrated, dnatribes 
pump eperetion, protectida afforded 
Seq of operation 
detailed. Automatic Control Ce. 


110 The 

This , booklet tells 
brief, non-technical stary of instrumentation 
in every-day life. Covers uote 
in more than « dozen eston Eleciri- 
cal Instrumeat Corp. 


PING, VALYES AND 
ACCESSORIES 


#13 Valves for Viscous aide 
\uetrated Bulletin 4 pr. 
manufacturer's Rollo gabyes for 
with <iecous liquk liquids with solide 
Bow, redueed turbu- 
lence, reduced wear, other e@¥antages. De- 

scribes and gome applications. 


Worssogton Pump & Machinery Corp. 


igh Pressure Gate Veive — De- 
orived in pp Form DH-272 is 

forge! ical gate valve designed for long serv- 

i od low coat Cutaway 
«hows features. Work- 

ing preseures, isted, alec 

materials, RP Valve Div., 

Americoo Chaln & Cable 
ore-Fabricated Pipleg Bulletin 

114 WPI, 8 pp, diseusseg advaneds in the 
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11% Sight Feed Bubbier This 2-pp 
‘ i illustrated bulletin construc 
| tion details, dimensions and specifications on 
| aight feed bubbler for gas and sir Hines to 
| indiente ametll rates of Sow, Includes similar 
| date om sediment trap for ocilecting dirt 
and moisture. King Spore Corp. 
a Use this CARD for informetion on ADS ond NEW PRODUCTS also ee 
104 Fiame Fatlure Safeguard Buile- 
seanning tube designed to “eee” all types of 
flames and give instant poritive response to 
flame failure. The tube is a phot> orductive i 
onsive to infra-red. rad is de- 
: 
- 
‘ wed 


Describes and pictures pipe bends, ENGI TURBINES AND process is expiained and ilustrated by full- 
coils, headers, manifoids, Vanstone work, drawing, Also pictured are other ro~ 
process piping, and wulded smemblied, Also claimers, puriiiers. The Hilliard Corp. 
described are Sor 117 Diese! Engines — Four-cyole, direct 
vn from carbon steel, carbon moly, oye injection, totally meloeed dinsale for 
stainless steel piping. Western Piping industrial and sounteipel the ELECTRICAL, LIGHTING 
Supply Div., The Laramue Co. ject of Builetin 5500+ Photos show 121 Buyers’ Guide on Testing instru- 
ustrate design features. speci eloetri testing instruments 
Head Catalog ~ -Guctio operation explained. E introd th: new hook-on power-factor 


Safety ion 

115 presented, 

10, Part 1 of Catalog 54 off pp 

simplicity and other features described. Bul- meter for measuring power factor quickly 
of informative resding on aafety hea ia. Writ Sethe shed fox in hader. q 


ten in non-technical language and - 
trated with eutaways and installatio 1 pactos, Worthington p & Machinery Corp. pean 
it contains charts and tables coveris Vertical Drive Steam Turbine — ammeter. 

able phone 118 The turbines deséribed im Booklet ‘indicators, resistance meter, ‘tachometer, 


and how to use them. Gives sdva tages of 
maaufacturer’s line in protecting pressure to Inztrument Divs., General Electric 
tures and spplication of this type of turbine 122 . ‘ 
for lowering temperature st point of “yt = int : the larce polyphase induction motor 
Ine. Sts into the industrial picture is told in 28-pp 


Tells where safety hesds can be ated 4 pp, somes in Prices, selection chart included. Mowe and 
i 
conditions 


head location. Black, Sivalh & Bryson, culating pumps are iefiy, Whiton Booklet B-4739. Presents a quick summary of 
Machine Co, the two basic kinds of inécetion 


aquirrel c motors for constant-speed drive, 
‘vol Operating Guide 419 Pitty Years ef Turbines — This wound-rotor motors for adjusta 
.G. is concise fol- attractive 40-pp eaniversary booklet drive. Unit-type stator and all-metal rotor 
users get best possible covers turbine hi Ld experienced by ® ere discussed and bearing accessibility iilus- 
large manufacturer of thie em since trated, as are other construction features. 
ot , 1801. It’s SUed with photoes of early and re- jeations are illustrated for a number of 
s. tells quickly how to cent modele and also covers development of . Westinghouse Electric Corp. 
t pipe machine and hand pumpe, blowers and compressors, and speed 
es: covers 31 operations. reducers. Delaval Steam Turbine Co. Instrument Transformer 


116 
der prepared to b 


results fre 


locate 
pipe tools trout 
Main aections are o outting, Ot 
reaming, driving ges toola, off pump, 

and dlectrical data, and care of dics. 120 ice diese! or gas engines that's con- informa 


Beaver Pipe Tools, Inc. tinuous, automatic and operated The 
publication is divided into sections offer- 
in described in Bulletin R-23R, 4 pp. Reciaim- ghnical data ind 
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124 Know Your Calibration Symbols? we 
Hero’s handy 844 by in. 
chart the applications, 
aymbols, conductors, polarity, 
military, and company’s own color codes lia 
thermocouple and extension wires. Resistance . 
tables for those wires are shown on the re- 
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WATER TREATING 
125 Got » Water Problem? — Sixteen- 
pp Bulletin 501 tells how company 
ean help both those plants doing their own 
testing and treating and those requiring out- 
side laboratory services. Summarines briefly 
10 impurities common in weter, 
eaused by them and ways to combat them. 
Deweribes products and services offered in 
lines, cooling 
water systeros, brine systems, also waste 
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Because: 


NORTON CRYSTOLON* BRICKS OR AIR COOLED BLOCKS at the 
clinker line, as detailed above, are: (1) so highly refractory that they success- 
fully stand temperatures up to 2900°F; (2) so dense that they effectively resist 
slag penetration and clinker adhesion; (3) so hard that they are not noticeably 
affected by abrasion. even that caused by the moving fire bed of stoker-fired 
furnaces. 


*Trade-Mark Reg. U. S. Pat. Off. and Foreign Countries 


WRITE FOR 
BULLETIN 862 


For all the reasons 
why Norton Crysto- 
lon silicon carbide 
brick is your best buy 
a for long service and 

low maintenance 
cost, consult your nearby Norton repre- 
sentative or write direct for Bulletin 862. 
Norton Company, 615 New Bond St. 
Worcester 6, Massachusetts. 
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NORTON 


TRAOE MARK REG. FAT. OFF. 


Making better products to make other products better 


Special REFRACTORIES 


Canadian Representative 
A. P. GREEN FIRE BRICK CO., Ltd. TORONTO, ONTARIO 
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The R. E. Burger steam-electric plant 

of Ohio Edison Company is located on 
the Ohio River well above flood stage— 
which may reach as much as 60 feet 
above extreme low water. Water is sup- 
plied to the condensers by a patented 
circulating water system pioneered joint- 
ly by Worthington and the consulting 
‘engineer, Mr. George W. Saathoff. 
All major equipment except circulat- 
ing pumps, which are designed to operate 
completely submerged if necessary, are 
located above flood stage. 

The new installation of a Worthington 
70,000 sq ft two-pass condenser and 
auxiliaries, serving a 90,000 kw turbine- 
generator, is the third Worthington unit 
in this station. Two 46,000 sq ft con- 
densers were previously installed. 

For advice on any new installation or 
information on a wide range of power 
plant equipment, consult Worthington 
Pump and Machinery Corporation, Steam 
Power Division, Harrison, New Jersey. 
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Unique Circulating Water System 
Installed in This Power Plant 


HOW IT WORKS 

Two full-capacity circulating pumps are 
used in series.* The primary pump, submerged 
below extreme low water, is a Worthington 
motor-driven mir.o. Its high starting head 
characteristic is able to deliver enough water 
for starting purposes. A booster pump—a 
single-suction volute Worthington MIxFLo, 
mounted directly upon an hydraulic turbine 
—starts when there is enough water in the 
control well. The two pumps then operate 
automatically in series at full capacity. 

Advantage is taken of maximum siphon 
effect from the condenser drop leg which 


enters the sealing or control well. From this 
well, all circulating water is passed through 
the hydraulic turbine. Thus the static head 
from sealing well to river level is utilized— 
75-80% being recovered—in reducing the 
work of the primary pump, with saving in 
overall pumping power. 

The booster pump functions until rising 
water renders the turbine ineffective. Then 
the primary HIFLO works alone, producing 
full capacity under reduced head. 


*In the new unit, there are two half-capacity 
primary pumps, permitting operation of only one 
in the winter when low water temperatures prevail. 


WORTHINGTON 
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WORLD'S BROADEST LINE OF STEAM POWER PLANT AUXILIARIES 


Feed Water Heaters 
Steam-Jet Ejectors 


Boiler Feed Pumps 
Woter Treating Equipment 


Steam Turbines 
Surface Condensers 
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EASTERN GAS AND FUEL ASSOCIATES 


PITTSBURGH BOSTON CHICAGO CLEVELAND DETROIT NEW YORK 
NORFOLK PHILADELPHIA SYRACUSE 


For New England: New England Coal & Coke Ce., For Export: Castner, Curran & Bullitt, Ine, 


GAS 4 


WA-SERIES 
Steam Turbine 
Generator Units 


- 


Make Your Process Steam 
Serve Double Duty! 


W's YOU'RE GENERATING pro- 
cess steam, you can save substan- 
tially by also generating electric power 
as a by-product! 

For if you need a large amount of 
steam anyway, it costs only slightly 
more to establish higher pressure steam 
conditions for operating a turbine-gen- 
erator unit as an efficient pressure-re- 
ducing valve. Process steam leaves the 
turbine at controlled pressure; power is 
generated as an economic by-product. 

Allis-Chalmers modern WA-Series 
impulse steam turbine generator units 
are built especially for the economies 
inherent in such applications. WA- 
Series unit designs fit into your plant; 
tie in thermodynamically, as well as 
electrically paralleling with other units 
or systems. 

They are being built in NEMA  rat- 
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ings through 7500 kw, for both con- 
densing and non-condensing service, 
with or without automatic extraction. 
The WA-Series brings to the industrial 
and utility power plant the economies 
of repetitive manufacture as well as the 
design refinements proved by long 
steam turbine generator experience. 
Purchaser convenience and simplicity 
are paramount in WA-Series design. 


Three-bearing construction, above-floor 
oil piping and bracket-bearing, housing 
type generator—all make a compact unit 
with simple foundation requirements. 

Get the full story on the modern 
WaA-Series! Be sure your next generat- 
ing unit has all the latest features. Call 
your nearest A-C office or write to 
Allis-Chalmers, Milwaukee 1, Wis., 
for Bulletin 03B7664. 


=e 


& PUMPS 


TURBINES & CONDENSERS SWITCHGEAR MOTORS & TRANS- WATER 
& BREAKERS CONTROL FORMERS CONDITIONING 


World's Widest of Equipment 
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F MOUNTAIN STREAM QUALITY 
FOR your BOILERS—AT DOOR 


Melting snow, near the source of a mountain stream, 
gives unusually pure natural water. Nice if your 
power plant is nearby. But if it isn’t... 


You can still feed your boiler highest quality water, 

by treating it with AMBERLITE deionizing resins. 

For an AMBERLITE Ion Exchange unit can reduce total 
ionized solids virtually to zero. That means zero silica, 

zero carbon dioxide, zero hardness—all at low cost. 
AMBERLITE units are trouble-free, too. And they 

give you an assured supply of 

the water you need, despite 

wide variations in the quantity ee 
demanded and quality 
of the raw water supply. MONOBED 
Tired of fuel-consuming _DEIONIZATION 
evaporation or low capacity, 
discuss AMBERLITE deionization 
with your consulting engineer gue bag booklet, 
or water-conditioning-equipment 
manufacturer. He’ll be glad 

to show you how to adapt 

the various combinations of 

AMBERLITE resins to your 

specific water conditions. 


CHEMICALS 


ROHM ¢ HAAS COMPANY 


THE RESINOUS PRODUCTS Division 
Washington Squore, Philadelphia 5, Pa. 
Representatives in principal foreign countries 


Ampeauite is a trade-mark, Reg. U. S. Pat. Off. and in principal 
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NEW EQUIPMENT NEWS 


WHAT'S NEW? On these pages the Editors summarize the outstand- 


ing industrial developments of leading manufacturers who will supply 
you, free of charge, the bulletins or other information desired. For ease 


in making requests use the non-obligation, postage-paid card pages 37-38. 


1—TESTING INSTRUMENT 

Is time saver, combining functions of 

sensitizer and split plug 
The Amprobe 10 x Sensitizer, which 
combines services of company’s original 
sensitizer with the 1x Split Plug, is 
changed from one to the other by means 
of a two-position switch. The new instru- 
ment is designed for easier and precise 
readings on small eg and motors 
of \% hp or less, multiplies the sensitivity 
of the Amprobe ten times. This acces- 
sory adds three low-current ranges to 
the Model A-6 Amprobe: 0-1 amp, 
0-2.5 amp, and 0-5 amp. 

A shift of the switch to the 1x Split 
Plug doesn’t increase the sensitivity, 
but facilitates snap-on current readings 
of equipment having sealed double- 
conductor electric cord, company ex- 
plains. When plugged in between equip- 
ment being checked and the outlet, it 
separates conductors instantly without 
touching wire. Pyramid Instrument Corp. 


2—ANTI-CORROSIVE 

For protecting boilers, other metal 

surfaces, comes in four grades 
Corrosanti, a new treatment which re- 
acts upon the metal treated and not on 
the water surrounding it, is made in 
grades for four types of corrosive condi- 
tions. Grade A is for the protection of 
boiler metal surfaces and is designed to 
remove all scale deposits and prevent 
rust, pitting and corrosion. Company ex- 
plains that as the old boiler scale is 
penetrated by the Corrosanti, it enters 
the pores of the boiler metal and auto- 
matically seals them. It is injected 
through the feed line. Grade A Corro- 
santi is also said to prevent electrolysis 
within boiler and to be harmless to 
valves, pumps, gaskets. 
Grade B is for protection of ferrous 
metals subjected to deteriorating influ- 
ences of water and water vapor. Acting 
as a rust inhibitor it penetrates rust 
formations to cause the rust to flake off. 
“Applied with a short, stiff-haired brush, 


this preparation is reported to cling to 
wet, rusted surfaces and to be equally 
effective when applied under water. It is 
suggested for water tanks and towers 
(inside and outside), open air condensers, 
catwalks, underground piping. 
Corrosanti Grade C is for metal sur- 
faces subjected to acid and other cor- 
rosive vapors, gases, acid-forming: con- 
ditions, salt water, and brines. Applied 
by brush, it is described as particularly 
adaptable for marine use, and wherever 
iron is submerged in or carries brine. 
A fourth grade, Corrosanti Special, is for 
ferrous structures subjected to tempera- 
tures of 900 F, such as smokestacks, 
boiler fronts, flues and uptakes. All 
grades of Corrosanti are packaged in 5 
| containers. Research Laboratories of 
r. Schror, Inc. 


4—AIR CIRCUIT BREAKER 
Features new air-delayed series 
overcurrent tripping device 
Latest of manufacturer’s DB line of 
breakers for application in low voltage 
industrial and commercial power dis- 
tribution systems, motor starting duty 
and similar uses is the Type DB-50 with 
an interrupting capacity of 50,000 amp. 
The DB-50 has completely adjustable 
elements, company points out, and pro- 
vides long-time delay on overloads and 
instantaneous tripping of fault currents. 
The DB is rated at 600 v a-c, 250 v d-c 
and has a continuous rating of 100 to 
1600 amp. It can be operated manually 
or by d-c solenoid or a-c Rectox solenoid. 
All parts are removable as complete 
units. For use on feeder and back-up 
breakers, overcurrent = units includ- 
ing both a long-time delay and short- 
time delay element can be specified. 
Westinghouse Electric Corp. 


5—VALVE ACTUATORS 
For operating gate, plug, dia- 
phragm and butte valves 
These actuators are basically company’s 
cylinders equipped with brackets, valves, 
controls and couplings to make them 
suitable for almost any type of operation 


One of the newest developments in 
coal handling on stockpiles is the 
Twin-Power Scraper, which is pow- 
ered by two diesel engines of 175 or 
190 hp each and has a top travel 
speed aw of 30 mph. Each engine 
powers a drive axle through a torque 
converter and hydraulically actuated 
automatic transmission. One engine 
is conventionally mounted in the 
tractor unit and the other is located 
at the rear of the scraper. The opera- 
tor can control either engine inde- 
pendently or synchronize them. 
Advantages stressed for the Twin- 
Power Scraper are its ability to self- 


3—STOCKPILING-RECLAMATION UNIT 
Of 60,000 Ib or 18 cu yd capacity; is self-loading, powered by twin engines 


load loose or compacted coal quickly, 
to spread it in layers or dump it into 
hoppers. Operating and maintenance 
costs are low, according to manufac- 
turer, and its use permits stockpiling 
as a protection against short supply 
emergencies. The Euclid Road Ma- 
chinery Co. 
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required. They can be adapted to any 
make, size and type of valve, manufac- 
turer says, to work on any fluid medium 
and with any pressure available. They 
can be arranged for on-and-off service or 
for positioning service. Ledeen Mfg. Co. 


6—TRIPLEX PUMP 
Is 3-in. stroke unit, designed to 
operate at speeds to 500 rpm 
The Direct Flow Pump was so named 
because it passes liquid in a straight 
line, directly through the working bar- 
rel. Company engineers eliminated two 
right angle turns in the fluid-end block 
to effect a reduction of “‘loss space” in 
the fluid-end. This is credited with im- 
proving volumetric efficiency and saving 


materials. The fluid-end is sectionalized 
in construction so maintenance is sim- 
emp and change in plunger size can 

made to meet alterations in pressure 
or capacity. 

Offering higher speeds than company’s 
previous models this unit is built to 
provide more work from a lighter, more 
compact pump. Power ranges to 50 hp, 
pressure to 3800 psi and displacement to 
96 gpm (3275 bbl per day) at 790 psi, 
500 rpm. The Aldrich Pump Co. 


7—LAMP ANNUNCIATORS 
Heavy duty type, for all voltages up 
to 250 v a-c 
The Type ANNI8 Lamp Annunciator 
uses lamp units with 2-in. beehive lenses 
and engraved lamicoid designation 
strips. The relays are the plug-in type 
and mounted directly to the rear of the 
lamp units. Lamp units are also avail- 
able with flat lenses for indication mark- 
ings to eliminate designation strips. 
These flat lenses can be glass with mark- 
ings on the lens or lamicoid with en- 
graved designations. 

Automatic service provides an audible 
as well as visual signal, and cutting off 
of the audible signal for one section 
doesn’t prevent receiving of audible sig- 
nal from other sections that may become 
abnormal. These annunciators are for 
use with S6 and T2 type bulbs. They 
supervise pressure, temperature, vaults, 
switches. The H. R. Kirkland Co. 
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You spend less for it 

by using Dependable Quality 
CRANE VALVES 
... That’s why 


more Crane Valves 


are used 
than any other make, 


) y 4 Steel valves that stay on the jo 


You can practically forget valv 
maintenance worries with Crane 
Cast Steel Wedge Gates. They'rd 
unusually rugged... amply reins 
forced at all stress points. Disc ig¢ 
precision-guided to reduce seatin 
surface wear. Straight-throug 
ports give smooth flow, with mini 
mum turbulence and erosion. 
Stuffing box depth and desig 
assure tight stem seal...long pack: 
ing life. Valves available in tri 
materials for steam, water, gas, oi 
and oil vapor services. 
Ask your Crane Representative abo 
the better quality and greater depe 
ability of Crane valves— your assuran 


of on-the-job performance that spel 
lower final cost. 


Crane 150-Pound Steel Gate Valve 


CRANE CO., General Offices: 

836 S. Michigan Ave., Chicago 5, IIl. 
Branches and Wholesalers Serving 

All Industrial Areas 
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8—EXCITER DEVELOPMENT 
For rotating amplitier-type genera- 
tor voltage regulator 

Latest development announced in con- 
nection with company’s Regulex is a 
voltage measuring and control panel 
with no moving parts or electron tubes. 
This static regulating equipment is built 
in standardized panel sections to be 
mounted in either cubicle or switchgear 
units. It consists of a compensating unit 
for reactive current division, stabilizer 

anel, static voltage measuring circuit, 

attery excitation switch and resistor, 
and damping transformer assembl 
mounted from top to bottom in the cubi- 
cle. A knob on the front of the reactive 
compensating units adjusts the auto- 
transformer, while reactors and other 
units are mounted on the rear of the 
panel. 

Besides the improved cubicle, the 
equipment includes a Regulex motor- 
generator set, manually or motor-oper- 
ated main exciter field rheostat, voltage 
adjusting equipment. The Regulex ex- 
citer is described as extremely versatile 
when applied to control of synchronous 
machines. Standard elements are avail- 
able not only to control voltage, power 
factor or current, but also to prevent 
over- or under-excitation. Allis-Chalmers 
Mfg. Co. 


9—GAS-BURNING DIESEL 

Is designed to take advantage of 

natural gas in oil producing areas 
Now in production, the Model LR-600- 
GAS is expected to be used primarily to 
provide economical power for oil well 
drilling rigs, but will have other applica- 
tions wherever there is an abundance of 
natural gas, as in pipe line pumping 
stations and municipal power plants. 
Its 1100 rpm rating puts it in the me- 
divm speed classification. 

The LR-600-GAS is a six-cylinder, 

spark ignition engine with displacement 


2477 cu in, a bore and stroke of 74 
iy 10 in. and maximum rating of 315 hp. 
is equipped with gas carburetor, mix- 
ng valve, magneto and special accesso- 
s for gas operation. Air starting equip- 
nent is standard, and a 32-v electric 
arting system is optional. Two oil 


ath cleaners are provided, as well as a 
hechanical flyball type governor and 
ater-covled exhaust manifold. Engine 
weighs 7500 lb, has compression ratio 
of 6.8 to 1. Cummins Engine Co., Inc. 


1O—THREE POLE RELAY 
is mercury plunger contact type, 
one coil 

In the new Type Em-7 Relay the tung- 


sten contacts are hermetically sealed in 
hydrogen-filled glass tubes, and three of 
company’s Type EMT tubes are used in 
the one coil structure. This construction 
is designed to provide a reliable and posi- 
tive simultaneous contacting means for 
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loads up to 35 amp at 115 v a-c, or 25 
—~ at 220 v a-c per contact. 

hese relays can be supplied with all 
three contacts normally open or nor- 
mally closed, or with any combination 
of ae. open and normally closed 
contacts. Relay is 44% in. wide, 5% in. 
tall, 3 in. deep. Ebert Electronics Co. 


11—OIL CONDITIONER 
is 25-40 gph unit, specifically for 
small-batch clarification 
This new conditioner is intended for 
small-batch clarification of u hy- 
draulic, lubricating, run-in and trans- 
former oils. Both insoluble and soluble 


impurities are reported to be completely 
removed by this unit which combines a 
cartridge filter (for removal of metal, 
gums, tars, residues, soot, carbon, dirt 
and sand) and a vaporizer (for extrac- 
tion of water, fuel dilution, air and 


>. 

Advantages announced for this 
smaller unit include simplicity, con- 
venience and economy in purifying tur- 
bine, circuit breaker, transformer, vac- 
uum pump, cable, compressor and re- 
frigeration oils. Cartridge filter and va- 
porizer are mounted on a common base, 
portable if desired, and are complete 
with electric and pump connections. 
Filter and vaporizer may be operated 
singly or together. Filtration Div., U. S. 
Hoffman Machinery Corp. 


12—SERVICE FITTING 
For raceway line, is fastened di- 
rectly to the floor 
The Catalog 761-B is a service fitting 
for company’s raceway line. The body of 
this fitting is 14-gage steel and is de- 
signed to preserve a continuous raceway 
base. It is so constructed as to eliminate 
hazards from abuse and water seepage, 
company states, and is electro-galva- 
nized to make it rust resistant. 

The housing is installed over raceway 
base without cutting the raceway. After 
installation of housing and “laying-in” 
of conductors, the capping of the two- 
piece raceway is snapped into place and 
the receptacle wired. While fitting is fur- 
nished with duplex receptacle, it ac- 
commodates standard devices. Because 
this fitting is fastened to floor it is said 
to assure a rigid installation, as well as 
grounding. National Electric 

roducts Corp. 


13—DELAYED ACTION RELAY 
For use with diaphragm control 
valves required to operate in series 
The Climax Type 227 Relay has body 
and diaphragm casing of cast bronze 
with stainless steel inner valve assembly 
and oil resistant neoprene diaphragms. 
It incorporates a spring of sufficient 
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power to delay opening of the output 
port until a certain fixed loading pres- 
sure has been reached. This fixed spring 
loading is permanently absorbed, com- 
pany explains, and only loading pres- 
sures above the pressure absorbed by 
this spring will affect the relayed ratios. 

By the use of one or more of these 
relays with company’s Climax Type 217, 
regular standard (3 to 15 lb) range con- 
trol valves can be fully travelled with 
primary control pressure changes as low 
as 2 or 3 lb, company adds. Black, Si- 
valls & Bryson, Inc. 


14—HIGH SPEED CHAIN DRIVE 

Is developed to offer ruggedness of 

geor drive, smoothness of belt 
The new Hy-Vo (high velocity) Chain 
Drive makes possible single drive units 
capable of transmitting up to 5000 hp 
at linear speed to 6500 fpm, or rotative 
speeds to 3600 rpm, according to com- 
pany engineers. They point out that this 
drive permits the use of smaller, less 
expensive power plants, an increase in 
— with narrower widths, and the 
elimination of many accessories. The 
Hy-Vo is claimed to increase efficiency 
and reduce costs wherever single motors 
or engines are used in sizes of 100 hp 
and up. 

Its improved performance is credited 
to a new chain-and-sprocket engage- 
ment principle intended to eliminate 
“chordal” or polygon action, a form of 
vibration which shortens chain life. 
Hy-Vo sprockets have curved involute 
teeth, and the chain incorporates a 
compensating rocking joint. During ar- 
ticulation the joint shifts the pitch line 
automatically, engaging the sprocket 
teeth so the chain follows a path tangent 
to the sprocket pitch line to effect 
smooth, almost vibrationless action. 
“Stretch” is said to be reduced to the 
point where take-up is almost unneces- 
sary. 

Company engineers emphasize that 
the Hy-Vo supplements, rather than re- 
places, roller or silent chain drives. It is 
intended for high speed applications and 
to replace unwieldy belt drives. Morse 
Chain Co. 


15—PIPE CONDUIT 

For one-pipe underground installa- 

tions, or with several small pipes 
The U-Tile Type Conduits are shipped 
to the job as “flattened cylinders,” 
scored longitudinally on both of the 
flattened sides. Tapping over each scor- 
ing with a hammer splits the cylinders 
into two “U” tiles. A circumferential 
scoring at one end of each tile when 
chipped off provides a rough-edged bevel 
which permits the jointing mortar to 
key and bond into the channels formed 
within the tile sections. This is designed 
to make possible strong, tight, flush 
joints which can sealed with as- 
phalt waterproofing mastic. H. W. Porter 
& Co., Inc. — Reid Hayden, Inc. 


16—MAGNETIC RELAYS 

Are a-c voltage sensitive power 

type, for control applications 
The new Bulletin 401 Relays are in- 
tended for use in a-c circuits where a 
close voltage differential between relay 
pick-up and drop-out is needed. A 
application is protecting a-c 
motors up to 2 hp against damage by 
low line voltages. Other uses include 
power and lighting bus transfer and, in 
some cases, over-voltage protection. 

Standard units consist of an insulating 

base on which are mounted company’s 
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WITH NAVCO PIPING 
ARE PRE-ASSURED 


Navco’s high degree of engineering skill and use 
of the most modern plant and field facilities are 
your guarantee of a long lasting and trouble-free 
piping system. 


Consult Navco for Your Next Piping Job 


NATIONAL VALVE & MANUFACTURING COMPANY + PITTSBURGH. Ph 


NEW YORK ¢ CHICAGO CLEVELAND BOSTON ATLANTA TULSA CINCINNATI 
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power type” Bulletin"10370r°130 a-c mag- 
netic relay, with single-pole contacts and 
a small saturable reactor. Relay coil and 
reactor are connected in series. 

Because the reactor imparts non- 
linear characteristics to the relay cir- 
cuit, slight voltage changes across the 
series combination result in wide cur- 
rent variations required for close differ- 
ential operation. These relays are sai 
to be chatter-free and capable of switch- 
ing relatively large amounts of power. 
Ward Leonard Electric Co. 


17—100-V D-C CAPACITORS 
Offer double the capacitance de- 
signed into same capacitor space 

According to manufacturer, these new 

capacitors meet all requirements of 

“F” characteristics of JAN-C-25 for 

100-v d-c units. For applications where 

an expected life of 1000 hr is satisfactory 

the rating can be increased to 150 v 

and temperatures to 40 C. Test results 

are reported to show negligible change in 
capacitance from —40 C to 105 C and 
the units to give full life expectancy at 
temperatures to —55 C. 

These new thin-paper thinfoil capaci- 
tors are described as comparable in all 
ways to company’s previously offered 
paper dielectric units, and they are 
smaller and lighter in weight. They 
won’t introduce noise into the system, 
company says and will pass signal vo.t- 
ages approaching zero. While primarily 
intended for d-c application with ripple 
voltages in accordance with JAN-C-25, 
they will withstand occasional heavy 
discharges and can also be used in low- 
voltage a-c circuits under some condi- 
tions. Transformer and Allied Products 

Divs., General Electric Co. 


18—RELIEF VALVES 
Multiple assembly type, for large 
hot water heating boilers 
Assemblies of two and three of com- 
any’s Series 33 Safety Relief Valves 
ave been developed for safeguarding 
larger hot water heating boilers from 
excessive pressure. These are introduced 
to meet ASME code recommendations 
for equipping hot water heating boilers 
with relief valves having rated discharge 
capacity equal to gross Btu output of 
boiler. The assemblies provide a dis- 
charge capacity equal to the total capaci- 
ties of the two or three valves. Thus, 
No. 233, a two-valve assembly has a 
total discharge capacity of 496,700 Btu 


per hr, ASME rating, and the three- 
valve No. 333, a capacity of 769,400 
Btu per hr. 

~*According to manufacturer, the use 
‘Of two or three smaller valves with small 
size orifices circumvents excessive dis- 
charge. When boiler pressure reaches 30 
psi only one valve opens — enough to 
take care of normal thermal expansion. 
But if a “runaway” firing condition 
causes steaming and excess pressure, 
the two or three valves open in pro- 


ressive succession to provide full rate 
ischarge capacity of the assembly. 
McDonnell & Miller, Inc. 


19—SIGNAL TRANSMITTER 

is pneumatically operated flow 

differential measuring instrument 
This high pressure unit transmits pro- 
portional signals to remote recording or 
indicating instruments or to automatic 
control units. It is used for measuring 
flow differentials of liquids, gases or 
vapors, or for measuring static pressure 
or liquid level. Interchangeable measur- 
ing elements cover a continuous range 
of pressure differential from 5.5 in. 
water column to 100 psi, at static pres- 
sure to 1500 psig. 

The transmitter is essentially an input 
differential pressure measuring unit, 
force balanced by an output system. The 
balancing force originates in a modu- 
lated loading air pressure resulting from 
the action on an escapement type pilot 
valve following any unbalance of linkage 
forces. Inertia of force balance system is 
negligible, company points out, and ac- 
curacy is within 1 per cent of full-scale 
reading. Typical applications include 
steam output of boiler, superheater or 
evaporator, feedwater flow to boiler, 
liquid fuel flow to burners. Hagan Corp. 


CATALOG 
LIBRARY 


This monthly list of the latest standard catalogs 
and bulletins is designed to aid the engineer in 
maintaining his permanent catalog file of engi- 
neering dato. The items listed, unlike those under 
Helpful Bulletins, will appear each month except 
for additions and deletions determined by space 
requirements or by the manufacturers issuing the 
bulletins. Use the Helpful Bulletins coupon in re- 
questing these copies. 


VALVES, TRAPS, PIPING 


201 General Service Valves — Bulletin 
E-160, 16 pp, describes and illustrates 
design and construction of company’s quick- 
operating valves, explaining their application 
to blow-off service and on chemical process, 
soot blower, water column blow-down, and 
other types of pipe line. Includes dimensions, 
weights; prices. Everlasting Valve Co. 


202 Unions and Fittings — Twelve-pp 

Catalog 50 covers manufacturer's 
line of unions of all types, elbows, tees and 
fittings. It describes and illustrates special 
construction features and other advantages. 
E. M. Dart Mfg. Co. 


203 = Bilow-Off Valves — Illustrated Bul- 

letin B-433, 24 pp, describes blow-off 
valves for high-pressure boilers, and covers 
seatless, hard-seat and unit-tandem types, 
for working steam pressures from 400 to 
2500 lb. Construction details and operating 
principles are illustrated. Dimensions and 
specifications included. Yarnall-Waring Co. 


204 Popular Steel Valves — Condensed 
Catalog 104, 28 pp, describes and 
illustrates most widely used of company’s 
east and forged steel valves and the data pre- 
sented for these valves is complete. Those 
listed are chiefly in the basic steam_pressure 
classes 150 to 2500 lb — and include globe 
and angle, gage, instrument, hydraulic and 
relief types, also strainers, and check, gate, 
non-return and blow-off valves. Explains de- 
sign features, gives construction details, 
dimensions, ratings. Edward Valves, Inc. 


205 Valves, Fittings and Flanges — 


Catalog F-9 is a 400-pp, permanently 
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20—PAINT SPRAY EQUIPMENT 
Includes new gun using super- 
heoted steam 
Steam spraying — a comparatively new 
process in which dry, super-heated steam 
as an atomizing medium serves to heat 
the finishing medium — makes it 
sible to use materials of oo viscosity, 
allowing the application of heavier coats 
without sagging or running. 

Equipment required may be installed 
at moderate cost, says manufacturer, 
and if plant steam isn’t available this 
may be furnished by a small generator. 
The S-100 Steam Spray Gun is designed 
to dissipate the heat caused by the steam 
in the gun and let the operator use it con- 
tinuously and comfortably with bare 
hands. Hose supports for steam and 
materials reduce downward torque on 
spray head, to make it more easily bal- 
anced. Other features include built-in 
finger guard, adjustable fluid needle and 
spray head with one-piece steam cap 
and nozzle. 

It is pointed out that steam spraying 
affords worthwhile savings in finishing 
material, permits greater material thick- 
ness per coat and requires fewer clean- 
ings of spray both because of reduced 
overspray. Kellogg Div., American 
Brake Shoe Co. 


bound reference book on drop forged steel 
valves, fittings and flanges for practically all 
piping needs at high and low pressures and 
temperatures. Provides not only ordering in- 
formation on company’s complete line, but 
also much helpful engineering and application 
data, and includes a section on products for 
refrigeration service. Fully illustrated, well- 
indexed. Available to qualified power engi- 
neers, please give your title. Henry Vogt 
Machine Co. 


206 Piping Pointers — This is a new 36- 

pp edition of company’s highly pop- 
ular piping manual covering fundamentals 
of sound piping practices. Discusses various 
types of valve designs and how each should 
be used. Pictures and names more than 80 
fittings and contains many illustrated how-to- 
do-it features. Included with manual is an 
S-pp valve selection guide. (Company also 
offers showings of a 30-min 16 mm training 
film for use with manual. Information about 
film is available to power engineers who re- 
quest it.) Crane Co. 


207 Valve Specialties — Included in 90- 

pp Catalog A-50 is complete ordering 
and engineering information on automatic 
pressure flow and liquid level controls for 
steam, air, gas, water, oil, other fluids. Sec- 
tions are devoted to pressure regulators, 
altitude valve, pump governors and strain- 
ers; lever, float and motor operated valves, 
pilot valves; back pressure, relief and non- 
return valves, steam trap and air vent; 
liquid level controllers; solenoid valves. In- 
cludes capacity charts. Davis Regulator Co. 


208 Pressure Reducing Valves — Se- 

lection and engineering data on pres- 
sure reducing valves, including those for re- 
mote control of reduced steam or water pres- 
sures, are presented in 12-pp Bulletin 477-A. 
Northern Equipment Co. 


209 Steam Traps and Temperature 

Controls — Here is a comprehensive 
catalog comprising many of company’s bulle- 
tins on steam traps and related equipment, 
including an illustrated steam trap selec- 
tion chart. Provides data on boiler steam 
traps, air eliminators, thermostatic steam 
traps and air vents, inverted bucket steam 
traps, temperature regulators and cooling 
controls, steam and water mixers, thermo- 
stats and strainers. Sarco Co., Ine. 


210 Steam, Air, Gasoline Traps — 

This 32-pp illustrated catalog, No. 
250, describes five types of thermostatic steam 
traps for pressures to 225 |b; expansion steam 
traps for pressures to 250 Ib; weight-operated 
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TO GENERATE STEAM for manufacturing, Triangle 
Conduit and Cable uses three 350 hp boilers. Each unit gener- 
ates 22,500 pounds per hour, 24 hours a day, 5 days a week. 
Sun Solnus Oil lubricates the spreader stoker oil bath, Sun 
844 Grease the pulley drive, stoker motor and pillow block. 


MODERN POWERHOUSE ENTIRELY SUN-LUBRICATED 


Triangle Conduit and Cable produces flexible and rigid 
electrical conduit and cable. Its modern powerhouse 
generates steam for galvanizing pipe and for heating the 
factory, the pickling vats and the enamel paint vats prior 
to dipping the pipes. From the very beginning of opera- 
tions more than two years ago, Sun oils and greases have 
been used exclusively in all the equipment, and there 
hasn’t been a single failure because of faulty lubrication. 


TO CONTROL THE AMOUNT OF AIR entering the 
fire box, three forced draft fans are kept in constant operation. 
The motor and fan bearings and the speed reducer motor are 
lubricated with Sun 844 Grease, while the gears and reducers 
are protected by a Sun gear oil. 


This modern powerhouse is wholly lubricated by Sun 
“Job Proved” products and the factory partly so. In 
both, Sun’s engineering know-how has effected pur- 
chasing and inventory economies through multiple use 
of a minimum number of oils and greases. 

For technical assistance or a copy of the manual 
“Lubrication of Industrial Machinery,” write on your 


business letterhead to Department PN-7. 


TO HELP GET PROPER COMBUSTION in the boilers, 
three exhaust fans are used. The turbine which drives them 
turns up 3,600 rpm. The engineer says the lubricant, Sunvis 
951, looks like new when it is changed to get rid of condensate. 


TO FEED WATER TO THE BOILERS, two 3,500 rpm 
turbine-driven pumps are employed. A motor-driven pump 
is used in starting up when there is no steam pressure. Sunvis 
951 lubricates the turbines, Sun 844 Grease the pump fittings. 


SUN INDUSTRIAL PRODUCTS 


SUN Of. COMPANY, PHILADELPHIA 3, PA. - SUN OIL COMPANY, LTD., TORONTO AND MONTREAL 


SUNOCD: 
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traps for steam, air and gasoline service, 
pressures to 1500 lb; piston-operated steam 
traps for pressures to 650 lb, and also steam, 
air and gas separators. Includes capacity 


tables. W. H. Nicholson & Co. 
211 Handbook on Fittings and Flanges 
Catalog wf-1950, 88 pp, is packed 
with working information on seamless car- 
bon steel welding fittings and forged steel 
flanges. In addition to presenting standard 
schedules with their specifications, list prices 
and sizes, book gives information on dimen- 
sional tolerances; American standard flange 
facings with dimensions; thread standards 
and threading practice; service pressure rat- 
ings, physical and chemical requirements for 
flanges, nuts and bolts; plus sizes and wall 
thicknesses of welding fittings in other metals. 
Grinnell Co., Inc. 


212 How to Choose and Use Air Traps 

— Bulletin 202, 4 pp, describes a line 
line of air traps, covering their selection and 
installation for automatic drainage of mois- 
ture from compressed air intercoolers, after- 
coolers, receivers, separators, drip points. 
Prices included. Armstrong Machine Works. 


213 Safety Valve Engineering Data — 

How company’s safety valve works 
and its important operating advantages are 
explained in Bulletin 707, 4 pp. Includes 
dimensions on flanged and welded inlet valve 
types, tables on superheat correction factor, 
capacities. Manning, Maxwell & Moore, Inc. 


214 Flanges for Severe Service — This 

4-pp bulletin describes and illustrates 
a flange specially developed for services 
involving severe abrasion and corrosives, 
and for use in suction and discharge service. 


Goodall Rubber Co. 

215 To Get at those Valves — This 
little folder describes a sprocket rim 

with chain guide. The rim adjusts to fit all 

valve wheels and makes them readily accessi- 


ble. Babbitt Steam Specialty Co. 
216 Strainers and Separators — Bul- 
letin R-46-50A is a 16-pp catalog on 
T-type strainers, suction strainers, n.ulti- 
flow and receiver separators. Contains dignen- 
sions, weights, prices. Shows how several 
types have been redesigned for increased 
efficiency. Dimensions, service pressure rat- 
ings. American District Steam Co. 


ELECTRICAL 


217 The Why of oy Type Transform- 

ers — Booklet B-4428, 24 pp, dis- 
cusses reasons why dry-type transformers are 
safer and less expensive to install and main- 
tain in industrial plants and utilities. Types 
of air-cooled transformers for every use are 
illustrated from small ones for operation of 
intercommunication systems to power cen- 
ters as large as 10,000 kva. Also describes 
sealed, submersible, dry-type transformers. 
Westinghouse Electric Corp. 


218 Power Factor Correction — Ex- 

amples showing basic considerations 
in the improvement of system power factor 
are contained in Bulletin 05B7465, 4 pp. 
Points out economical and operational ad- 
vantages of improving plant power factor 
and advisability of keeping the load power 
factor up to 0.8 lagging or higher; tells how 
the effects of low power factor can be cor- 
rected. Allis-Chalmers Mfg. Co. 


219 Synchronous Motors — High speed 
synchronous motors are described in 
4-pp bulletin PB 5600-1. The bulletin is 
packed with descriptive matter and photo- 
graphs explaining features. Elliott Co. 


220 Care of A-C Rotating Equipment 

— To promote intelligent and con- 
sistent maintenance of electrical machines, 
company has published Bulletin 05R7417, 
which is a series of articles by Fraser Jeffrey. 
Contents of the 24-pp booklet cover preven- 
tive maintenance and machine repairs, and 
such subjects as drying moist insulation, 
measuring insulation resistance. Allis-Chal- 
mers Mfg. Co. 


221 Buyers’ Manual on Motors and 
Control — Fifty-pp Catalog GEC- 
1009 presents buying information on a care- 
fully selected group of motors, motor start- 
ers, control accessories and electronic con- 
trol. Ratings listed are those most frequently 
required. Excellent data on proper selection 
is provided as well as dimensions, ratings, 
prices. Illustrated. General Electric Co. 


PUMPS AND COMPRESSORS 


222 Compressor Selection Chart — 
Here's a chart, based on normal ap- 
plications handling air with atmospheric in- 
take pressure. It simplifies selection of proper 
size compressor, giving quick comparison 
between discharge pressure pounds per square 
inch gage and piston displacement cubic feet 
per minute and shows recommended com- 
pressor bore and stroke in inches. Worthing- 
ton Pump and Machinery Corp. 


223 Boiler Feed Pumps — Bulletin 109, 
16 pp, illustrated in color, describes 
detail centrifugal pumps for boiler feed serv- 
ice. Explains and pictures construction and 
major parts, explaining in detail the floating 
seal incorporated. Capacity data is provided, 
vapor pressure tables. Pacific Pumps, Inc. 
224 Pulsation-Free Compressor Pip- 
ing — Lllustrated Bulletin PDS-8501, 
4 pp, describes company's pulsation dampen- 
ing piping system. Fells how this piping com- 
ares in first cost to other piping, but affords 
pigher operating efficiency, other advantages. 
Explains pulsation — in gas com- 
pression systems and how dampening princi- 
ple is applied. The Fluor Corp., Ltd. 


Data on Pumps— All Types — 
225 Bulletins are available on centrifugal, 
reciprocating, screw and rotary pumps cov- 
ering a wide range of capacities and services. 
Includes information on single and multi- 
stage, close coupled, single and duplex piston, 
and special pumps for handling erosive and 
corrosive liquids, also high viscosity liquids, 
both lubricating, non-lubricating. Warren 
Steam Pump Co., Inc. 


BOILERS AND AUXILIARIES 


226 Re-Circulation Steam Generator 
— Here’s a 6-pp folder introducing a 
controlled re-circulation steam generator, 
describing its development and recommended 
uses, such as applications where steam is 
required in remote locations, where demands 
are intermittent or load fluctuating. Illus- 
trated, text explains operation, features. 
Combustion Engineering-Superheater, Inc. 


227 Packaged Generators — Bulletin 

SB-38 introduces company’s new 
Keystone model. Photos and sketches show 
complete unit, pressure element and details 
of its compact design. Gives advantages of 
two-drum water boiler, three-pass gas travel, 
automatic gas or oil burner. Dimensions, ca- 
pacities. Erie City Iron Works. 


228 Shop-Assembled Boiler — Fight- 
pp Bulletin G-72 introduces com- 
pany 's new integral furnace boiler. Describes 
and illustrates its economy, ease of installa- 
tion and connection, flexibility, minimum 
space requirements, efficient combustion, fast 
steaming. The Babcock and Wilcox Co. 
Dowtherm Va — Bulletin No. 


229 48-2, describing manufacturer's Type 
“A"’ Dowtherm Vaporizer, tells how this unit 
is designed to evaporate Dowtherm so as to 
provide dependable operation at maximum 
temperatures. The Wickes Boiler Co. 


230 Tube Expanders — Bulletin 380, 8 

pp, covers manufacturer's line of tube 
expanders for maintenance of high pressure 
boiler tubes, superheaters, economizers, cir- 
culating tubes, steam generators, other equip- 
ment. Thomas C. Wilson, Inc. 


231 Rotary Tube Cleaners — Bulletin 

R-105 presents air and water driven 
rotary tube cleaners and cleaner accessories. 
Illustrates several models and heads, discuss- 
ing special features. Also includes data on 
motors, hose. Roto Div., Elliott Co. 
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232 Streamlined Baffle Walls — Bulle- 

tin BW-44, 20 pp, describes com- 
pany’s baffle walls, showing their application 
to modern boilers and for modernizing existing 
units. Fully illustrated with photos and draw- 
ings covering ins lations, remodeling de- 


signs. The Engineer Co. 
233 Air Preheaters — Illustrated Bulle- 
tin A-11610, 8 pp, defines air preheat 
and explains its benefits in terms of increased 
efficiency and capacity and flame stability. 
Provides general description of company’s 
preheater, discusses its application to boiler 
plants. The Air Preheater Corp. 


234 Soot Blower Head — Illustrated 
Bulletin 485, 4 pp, describes a new 
rotary soot blower head for improved boiler 
cleaning. Explains how blower head is de- 
signed to give maximum blowing pressure 
through the full blowing arc, is rugged, easily 
serviced, economical. Vulcan Soot Blower 
Div., Continental Foundry & Machine Co. 


INSTRUMENTS AND CONTROLS 


235 For Centralized Control — Bulle- 

tin 109, 4 pp, presents the new, com- 
pact Mini-Line equipment suited to control 
board arrangement which concentrates vital 
operating information and controls for one 
or more boilers, turbines or process units be- 
fore a single operator. Describes and illus- 
trates vertical-scale indicator units, selector 
valve, remote manual relay. Bailey Meter Co. 


236 Remote Reading Flow Meters — 

Data Book 702, 32 pp, fully illus- 
trates and explains flow measurement prob- 
lems and offers suggestions for their solution. 
Meter bodies, differential devices and reading 
instruments are fully described. Republic 
Flow Meters Co. 


237 Flow Meters — Bulletin 400-F2, 8 
pp, features company’s meter for 
measurement of steam, air, or gas flow in 1 
or 1% in. pipe lines, and designed for installa- 
tion directly in the line being metered. Lllus- 
trated with photos of meter, sectional and 
dimensional drawings, bulletin discusses me- 
ter’s advantages. Builders-Providence, Inc. 
Putting the Ratio Totalizer to 


238 Work — Twelve suggested applica- 
tions of company’s ratio totalizer in auto- 
matic control circuits are described and illus- 
trated by diagram in 8-pp Bulletin 5450. 
This new device is a pneumatically operated 
control mechanism for combining input con- 
trol pressures and spring forces to produce a 
single output control pressure. Hagan Corp. 


239 For Practical Men — That's the 
title of this 24-pp pocket-size booklet 
presenting insulation testing in simple lan- 
guage. Packed with maintenance hints, it ex- 
plains electrical insulation, tells how it can 
be tested and what makes it go bad. It de- 
scribes the Megger insulation tester and justi- 
fies its cost in terms of long run economy and 
avoiding shutdowns. James G. Biddle Co. 


240 Air Locks — Bulletin S-31, 2 pp, 

describing company’s air locks and 
trip master controls for holding regulating 
and control valves in position during failure 
of air supply, is illustrated with photos, dia- 
grams a line drawings. The Swartwout Co. 


241 Flow Tubes — Catalog 80, 4 pp, pre- 

sents engineering data on a new 
primary element for measuring, regulating 
and controlling fluid flow. Tells how these 
flow tubes are designed and how they func- 
tion. Foster Engineering Co. 


Control Equipment — General 
242 Catalog 001, 30 pp, is devoted to 
measuring and control equipment for water 
and sewage works, power and processing in- 
dustries. Catalog illustrates and describes in 
detail: venturi tubes and meters, controllers, 
, manometers, pilot equipment. Simplex 
Le and Meter Co. 


(Continued on page 115) 
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| don’t let this 
happen in 
_ your boilers 


Aerosols are tiny drops of water dis- 
persed in the steam which cause © 
encrustation on superheaters, foul 
turbine blades. When this happens, 
| boilers have aerosolitis, and costly 
_| shutdowns and repairs will result. 


prevent aerosolitis 
with Dearborn improved polyamide anti-foams 


Your healthy looking steam boilers may be suffering from Write f 
aerosolitis ... the expensive boiler disease. 
ulletins 


But aerosolitis, more prevalent with some waters than 
with others, is easy to cure with Dearborn Improved 
Polyamide Anti-Foams. In addition to inhibiting aerosol eae | ImprovedPolyamide Anti- 
formation, Dearborn Improved Polyamide Anti-Foams | Foame, end (2) Dearborn 
prevent foaming to produce purer steam . . . eliminate 
scale formation . . . condition sludge . . . are compatible a The coupon is for your 
with other treatment. convenience. 

If you use steam for power or process, investigate the 
time and money saving advantages of Dearborn Improved 
Polyamide Anti-Foams. 

Please Note Our New Address 
DEARBORN CHEMICAL COMPANY 
Merchandise Mart Plaza . Chicago 54, Illinois 


Cy. 
E LEADER IN WATER TREATMENT AND RUST PREVENTIVES 


Dearborn Chemical Company, Dept. PG 
Merchandise Mart Plaza 
Chicago $4, Ill. 
Gentlemen: Please send: 
Bulletin on Dearborn Improved Poly- 

amide Anti-Foams. 

0D Bulletin on Dearborn Industrial Water 
Treatment and Engineering Service. 
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San Diego Gas & Electric Co., San Diego, 
Calif., plans new steam-electric generating station in vicinity of 
Carlsbad, with turbine-generators, high-pressure boilers and 
auxiliary equipment for large rating. Cost reported close to 
$12,000,000, including transmission line to San Diego. 


Carlsbad, Calif. 


Etiwanda, Calif. — Southern California Edison Co., 601 West 
5th St., Los Angeles, Calif., has approved plans for new steam- 
electric generating station at Etiwanda, near Los Angeles, initially 
projected several months ago, and will proceed with work at once. 
It will be equipped for a capacity of 250,000-kw, and is estimated 
to cost approximately $35,000,000. Completion is scheduled by 
close of 1952 

Denver, Colo. — Public Service Co. of Colorado, Inc., 900 
15th St., plans expansion and improvements in local Lacombe 
generating station, with installation of a new 60,000-kw turbine- 
generator and auxiliary equipment. Work is scheduled for com- 
pletion in about 24 months 

Harvey, Ill. — Ingalls-Shepard Division, Wyman-Gordon 
Co., Harvey, drop forgings for automobiles, airplanes, etc., plans 
extensions in power plant at local works, with installation of 
equipment for increased capacity. Cost reported close to $1,000,- 
000. Schmidt, Garden & Erikson, 104 South Michigan Ave., 
Chicago, Ill., are architects. Main offices of parent company are 
at Worcester, Mass 

Elston, Ind. — Eli Lilly Co., Inc., 740 South Alabama St., 
Indianapolis, Ind., drug and pharmaceutical products, plans 
boiler house at proposed new plant at Elston, near Lafayette, 
where tract of land has been selected, fronting on Wabash River. 
Project will comprise several large units, and is reported to cost 
about $10,000,000 

Evansville, Ind. — Southern Indiana Gas & Electric Co., 
Evansville, has plans maturing for new steam-electric generating 
station on Ohio River near city, to be equipped for an initial rat- 
ing of 40,000-kw, comprising turbine-generator of that capacity, 
high-pressure boiler and auxiliary equipment. Cost about $12,- 
000,000, including transmission lines. It is scheduled for comple- 
tion early in 1954. 

Mishawaka, Ind. — Mishawaka Rubber & Woolen Mfg. Co., 
rubber footwear, a subsidiary of United States Rubber Co., 1230 
Ave. of the Americas, New York, N. Y., plans new power plant 
at factory, reported to cost over $1,500,000, with equipment. 
Boddy-Benjamin Associates, Inc., 2210 Park Ave., Detroit, 
Mich., is consulting engineer. 

Newburgh, Ind. — Southern Indiana Gas & Electric Co., 
Evansville, Ind., has tentative plans for new steam-clectric gen- 
erating station on Ohio River, near Newburgh, with 40,000-kw 
turbine-generator, high-pressure boiler and auxiliary equipment. 
Cost reported close to $12,000,000, with transmission lines, power 
substations and other operating facilities 

Richmond, Ind. — Municipal Lighting & Power Dept., 32 
South 8th St., has plans maturing for new steam-electric power 

lant, reported to cost close to $3,000,000. Black & Veatch, 4706 
3roadway, Kansas City, Mo., are consulting engineers. 


; Ford, Ky. — East Kentucky Rural Electric Cooperative Asso- 
‘ciation, Winchester, Ky., has plans maturing for new steam- 
felectric generating station in vicinity of Ford, representing part 
Sof a rural electrification project in that area reported to cost close 

© $30,000,000, including primary and secondary lines, power 

ubstations and other operating facilities. Financing has been 
ccmned through Federal aid. Burns & McDonnell Engineering 
pCo., 95th and Troost Sts., Kansas City, Mo., is consulting 

ngineer 

Louisville, Ky. — Louisville Gas & Electric Co., 311 West 

Chestnut St., has acquired tract of over 250 acres of land on Ohio 
River, in vicinity of city, and will use as site for new generating 
station. Plant will have an initial capacity of 100,000-kw, and is 
estimated to cost about $15,000,000. It will be designed to ac- 
commodate five additional turbine-generators of same rating at 
later date, making a total capacity of 600,000-kw, with gross 
investment approximating $90,000,000 

Baton Rouge, La. — Naugatuck Chemical Division, United 
States Rubber Co., Elm St., Naugatuck, Conn., synthetic rubber, 
ete., plans boiler house at proposed new branch plant at Baton 
Rouge. Entire project reported to cost about $2,000,000. Work is 
expected to begin soon 

Lansing, Mich. — Municipal Uti'ity Bd., Otto E. Eckert, 
general manager, plans extensions and improvements in municipal 
steam-electric generating station at Moores Park, including in- 
stallation of new turbine-generator, boiler and auxiliary equip- 
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ment. This will be part of a general expansion program for in- 
creased power facilities to cost about $20,000,000, scheduled to 
be carried out over period of several years. 

w, Mich. — American Agricultural Chemical Co., 50 
Church St., New York, N. Y., plans boiler house at proposed new 
commercial fertilizer manufacturing plant on tract of about 40 
acres of land near Saginaw, recently purchased. It will comprise 
several one and multi-story buildings for processing and produc- 
tion. Work will begin soon. No official estimate of cost announced. 

Aurora, Minn. — Minnesota Power & Light Co., Duluth, 
Minn., has plans maturing for proposed new steam-electric gen- 
erating station on Colby aed near Aurora, to be equipped for 
an ultimate capacity of 200,000-kw, divided into several units. 
No official estimate of cost announced; it will represent large 
investment. 

ackson, Minn. — Federal Rural Electric Association, Jack- 
son, plans expansion in power plant, including installation of a 
Diesel engine-generator unit, about 1230-kw rating, and auxiliary 
equipment. Financing in amount of $290,000 has been arranged 
through Federal aid. 

Jefferson City, Mo. — Missouri Power & Light Co., 106 West 
High St., plans expenditure of about $9,000,000 for extensions 
and improvements in power plants, transmission lines, power 
substations and other operating facilities during next 30 months, 
concluding in 1953. 

Newark, N. J. — Public Service Electric & Gas Co., Public 
Service Terminal, plans extensions in plants and system duri 
next 48 months to cost approximately $100,000,000. Work wil 
include expansion in generating station at Burlington, N. J., with 
installation of new 185,000-kw turbine-generator; additions to 
plant at Kearny, N. J., to accommodate two new 145,000-kw 
generators and auxiliary equipment; and extensions in station at 
Sewaren, N. J., with installation of new 125,000-kw turbine- 
generator and accessories. 

I . N. ¥.— New York State Electric & Gas Corp., 
Ithaca, will proceed with construction of new addition to Hickling 
steam-electric generating station, installation to include a new 
50,000-kw turbine-generator and auxiliary equipment. Comple- 
tion is scheduled next spring. Expansion also will be carried out at 
Greenidge steam-electric power plant, with installation of gen- 
erators, high-pressure boilers and accessories for an increase of 
100,000-kw in present rating. This project will be completed in 


1953. 

Purchase, N. Y. — Bd. of Directors, Manhattanville College 
of ‘Tjhe Sacred Heart, Convent Ave. and 133rd St., New York, 
N. Y., plans power plant at new institutional buildings at Pur- 
chase (Westchester County) where tract of about 250 acres of 
land has been secured. Work will begin soon. Entire project is 
reported to cost about $14,000,000. Eggers & Higgins, 100 East 
42nd St., New York, are architects. 

Shelby, Ohio — Municipal Electric Dept., has plans for 
expansion in municipal steam-electric generating station, with 
installation of new 75,000-kw turbine-generator and auxiliary 
equipment. Cost reported close to $1,000,000. Emery, Marker 
Emery, Toledo Trust Bldg., Toledo, Ohio, are consulting en- 
gineers. 

Tipp City, Ohio — Municipal Light & Water Dept. plans 
extensions and improvements in municipal power plant, with 
installation of new Diesel engine-generator units and auxiliary 
equipment. Cost reported over $500,000. Proposed to carry out 
work in near future. 

Warren, Ohio — General Refractories Co., 1520 Locust St., 
Philadelphia, Pa., plans boiler house at new silica refractories 
manufacturing plant at Warren, where tract of about 29 acres of 
land has been selected. Entire project is reported to cost about 
$3,000,000. Work is scheduled to begin soon. 

Chickasha, Okla. — Public Service Co. of Oklahoma, Tulsa, 
has plans under way for new steam-electric generating plant in 
vicinity of Chickasha, with turbine-generators, high-pressure 
boilers and accessories for large capacity. Entire project reported 
to cost about $15,000,000, with transmission lines. 

. Tex. — Dallas Power & Light Co., 1506 Commerce 
St., is arranging an expansion and improvement program in plants 
and system during next 36 months to cost approximately $27,- 
500,000. Work will include completion of new generating station 
near city limits, to be equipped with turbine-generator of 
80,000-kw rating, high-pressure boilers and auxiliary equipment, 
scheduled for completion in 1953. Also, power substations, trans- 
mission and distribution lines, and other operating facilities. 

Fort Worth, Tex. — Castor Oil Products, Inc., 145 Alexander 
St., Yonkers, N. Y., plans boiler house at proposed new plant near 
Fort Worth, where site has been acquired. Factory will comprise 
several units, equipped for large output. Entire project is es- 
timated to cost close to $2,000,000. 

Salt Lake City, Utah — Utah Power & Light Co., Kearns 
Bldg., will make extensions in power plants and system during 
present year to cost about $16,000,000, including increased gen- 
erating equipment, power substations, transmission lines and 
other operating facilities. 
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Fewer Clean-outs..- 
Shorter Shutdowns 


Hard scale, formed on the trays of deaerating evap- 
orator preheaters, is no longer the big problem it 
used to be. 

In a large central station (name on request), the 
preheaters had to be cleaned every three weeks, and 
the units were completely shut down at that time 
from eight to ten hours. 

Then Worthington steam-jet deaerators were in- 
stalled—with a ‘“blowdown” head designed by Wor- 
thington engineers. This special head allows the 
operator to remove harmful deposits at regular inter- 
vals while the unit continues in service. It also provides 
for simple and speedy acid cleaning of critical parts, 
when necessary, without even opening an access door 
or removing any parts from the unit. 


Compare The “Time-Outs” 

The Worthington unit, given a short blowdown 
once each shift, stays in continuous operation with 
maximum deaeration for periods of at least 8 months. 
When the acid treatment is given at the end of that 
period, the job is finished in under three hours. 

Compare this with the former record. Then—8 to 10 
hours outage every three weeks and labor by a crew of 
men. Now—with Worthington’s blowdown head— 
operation uninterrupted during regular short blow- 
down, with a shutdown for acid cleaning only once in 


almost a year, requiring only one man and three hours! 


Worthington Makes Deaerating Equipment News 

Developments like this, applicable to any deaerators 
— under conditions of scaling, are typical of 

orthington’s engineering firsts in water treating 
and deaerating equipment. 

Worthington manufactures all of the equipment 
needed in a complete water treating installation. For 
further information on why there’s more worth in 
Worthington, address Worthington Pump and Ma- 
chinery Corporation, Steam Power Div., Harrison, N. J. 
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‘The Yarway Unit Tandem Blow-Off Valve meets the 
‘most demanding requirements for boiler blow-down 
tor drain service. 


severe punishment of regular or emergency blow-down 


te drop-tight—and rugged enough to withstand the 
Sunder pressure, or periodic acid wash. 


Two Yarway Stellite-Seat Hard-Seat Valves or a Hard- 
Seat (blowing) and Seatless (sealing) Valve are 


TIGHT! STRONG! for even 
toughest blow-down requirements 


combined in a one-piece forged-steel body. Designed 
for pressures up to 2500 psi. 


It is significant that more than 4 out of 5 high pressure 
boiler plants use Yarway Blow-Off Valves. 


For more facts, see Yarway Bulletin B-432. 


YARNALL-WARING COMPANY 
114 Mermaid Avenue, Philadelphia 18, Pa. 


BRANCH OFFICES IN PRINCIPAL CITIES 


BLOW-OFF VALVES 
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LETTERS tne 


FLUORESCEIN 


Some time ago we published a short 
article describing Detroit Edison 
Company’s use of Fluorescein in the 
detection of small leaks between the 
condenser water boxes and the steam 
space. Fluorescein is a water-solu- 
ble dye that becomes fluorescent 
under the action of ultraviolet light. 
Since a number of readers were in- 
terested in applying this method they 
asked us where they might purchase 
Fluorescein. So we wrote to the De- 
troit Edison Company and received 
from Mr. Van Duzer the following 
letter. This letter tells where Flu- 
orescein may be procured, so it 
should be of interest to other pro- 
spective users of this a 
D. 

FLUORESCEIN may be obtained 
from Eastman Kodak Co., Roches- 
ter, New York, as Fluorescein Sodium 
Salt No. T735 (technical) 500 grams 
for $5.00. We obtained our black 
light (ultraviolet) equipment from 
Switzer Brothers, 1220 Huron Road, 
Cleveland 15, Ohio, Model 108 Port- 
able Black Light (spot). This equip- 
ment is complete and ready for use. 
Price, approximately $60.00. 

Since one of your readers is in 
South America, another suggested 
— is International G. E. S. A., 

ne. 
Principal a Sta. 
Capilla No. 6 
Apartado 1666 
Caracas, Venezuela. 

You will find leaks using a concen- 
tration of from 5 to 10 ppm of Flu- 
orescein. In one of our condensers 
holding about 300,000 lb of water, 
three pounds of the salt were used. 

R. M. VANDUZER 
Operating Engineer 
of Power Plants. 
Detroit Edison Co. 
Detroit, Michigan 


HYDROELECTRIC PLANT AT 
EILATH-SODOM FOR THE PRO- 
DUCTION OF MAGNESIUM 


OWING TO the complete lack of our 
own petroleum oil resources, we are 
wholly dependent on foreign oil which 
is rather expensive. The price we are 
paying for electric power is much 

igher than that paid in any other 
country and wherever electric power 
is an important item in the cost of 
production, we are beyond any possi- 
bility of competition. The efforts and 
schemes already undertaken by Ru- 
tenberg Co., Prof. Laudermilk and 
others, namely to produce cheap 
hydroelectric power, have not suc- 
ceeded in providing a profitable basis 
for industrial enterprise. In my hum- 
ble opinion there are no brighter pros- 
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pects for the most efficient and eco- 
nomical utilization of a waterfall in 
Israel than by linking Eilath with 
Sodom by means of a canal, thus cre- 
ating with the least expenditure a 
potential difference in height of about 
300 meters. (Approx. 1000 ft) 

Furthermore, in view of the fever- 
ish activities for increased rearma- 
ment, there is a very distinct place 
for the production of magnesium 
metal which is very important for the 
aeronautic industry, being 35 per 
cent lighter than aluminum. It is no 
exaggeration at all to state that the 
most ideal spot in the world for the 
cheap production of magnesium on a 
large scale is located between the Red 
and Dead Seas, owing to their par- 
ticular climatic and geographical 
properties. 

The proposed annual capacity of 
the plant is estimated to be 2500 to 
3000 million kwh at a cost of less than 
14 U. S. cent. That whole power is 
primarily to be employed for the 
electrolytic production of metallic- 
magnesium from the magnesium 
chloride in the Dead Sea, which is 
estimated to contain at least 5000 
million tons of magnesium metal. 

The stream of salty water falling 
into the Dead Sea amounting to 
about 250 cubic meters per second, is 
figured out to be equal to the evapo- 
ration capacity of the Dead Sea area. 
On the other hand, the equivalent 
quantity of fresh water streaming 
continuously from the northern and 
eastern rivers are to be diverted by 
some appropriate means to irrigate 
the vast territory thirsty for water by 
means of decentralized power sta- 
tions operated by centrifugal pumps 
and diesel motors. 

I was glad to read that Israel was 
included in those countries which 
signed the Point 4 agreement with the 
U.S.A. It would be, therefore, very 
timely and advisable that the State 
Department in Washington consider 
urgently this idea, with the intention 
of setting up a special committee to 
study the proposed plan from all 
aspects and prepare a report on the 
matter that will include as well the 
recommendation for a financial un- 
dertaking for the mutual benefit of 
both countries — Israel and U.S.A. 

MARSHAK 
Petah, Tileva. 
Israel 


ABOUT ATOMIC ENERGY 


FEW SUBJECTS have brought forth 
more discussion in engineering circles 
than that of using atomic energy. 
even remotely concerned 

the generation of power are 
intrigued with the thought of un- 
limited power at low cost. Proponents 
of government-owned power plants 


acclaim it to be the answer to all 
power problems; the privately owned 
utilities regard it more logically. They 
do not feel that with the abundance 
of coal and oil in this country, atomic 
power would be able to compete with 
present day steam plants in the pro- 
duction of power. 

It seems to be generally concluded 
that atomic energy cannot be utilized 
in small plants. There is a certain 
limiting size below which it is not 
possible to build a reactor — at least 
it would not be economical to do so. 
Even a small reactor needs a great 
deal of shielding. 

It might be possible, however, to 
use atomic energy in a secondary 
form. It could be used in large plants 
to compress air or to liquefy certain 
gases. This compressed air or lique- 
fied gas could then be stored in cyl- 
inders and distributed for use in small 
engines. It could also provide prac- 
tically unlimited power for the pro- 
duction of liquid fuel from coal. 

I assume that such matters are 
being considered so that if, and when, 
peacetime atomic power becomes a 
reality, the basic problems involved 
in such schemes will have been 
solved. 
Pawling, N. Y. 


Editor's Note: 

Mr. Sheffer's point is perhaps a bit premature 
but it will do no harm to think about the ways in 
which we may be able to utilize atomic energy 
when peace-time atomic power plants become a 
reality. 

This may not be so far off as some might think. 
As Mr. Sheffer points out, the utility companies are 
actively interested in ctomic energy and, as an- 
nounced by the Atomic Energy Commission re- 
cently, negotiations have virwally been completed 
with four groups of Pp for ded par- 

ticipation in reactor development. These groups 
include the Commonwealth Edison Co. of Chicago, 
The Uricn Electric Company of St. Louis, Mo., The 
Pacific Gas and Electric Co. and the Detroit Edison 
Co. 

There is a point about the use of atomic energy 
by utilities that is not generally understood and 
is with present requirements for 
$s need play only a 
very small part in the picture as o whole. For ex- 
ample, suppose the utilities with the cooperation 
of the AEC build reactors which would have, as 
their primary purpose, the production of plu- 
tonium for military use. These reactors, at the some 
time would evolve tremendous amounts of heat 
which could be utilized to generate electricity. 
Thus, the utilities would operate the reactors, using 
atomic fuel supplied by the AEC. The utilities 
would distribute the electric power so generated 
and the resultant plutonium or other fissionatle 
material would be delivered to the AEC for mili- 
tary purposes. Cost of fuel would have no more 
bearing on the operation of such reactors than it 
has now in the operation of the great plutonium 
reactors at Hanford, where, now, the heat evolved 
in the process is wasted. 


WILLIAM SHEFFER 
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More Power For Cedar Falls 


Although built as an extension to an old plant the new 5000-kw turbine-generat- 
ing unit and 60,000 Ib per hr boiler virtually constitutes a new plant—the first 
part of a long range plan to assure the power supply of Cedar Falls, lowa. 
The boiler was made slightly larger to accommodate outside steam require- 
ments to City’s water gas plant and several heating customers. Boiler is fired by 
spreader stoker and is designed for 400 psig, 750 F operation 


HE CITY OF CEDAR FALLS, 
Iowa in September 1950 placed in 
service a much needed addition to its 
long established municipal electric 
generating plant. A 5000-kw turbine- 
generator unit was started, the run- 
ning mate of a 60,00 lb per hr boiler 
unit that was put into service late in 
1949. Wartime load growth, without 
equivalent capacity increase being 
possible, had been seriously taxing 
the previously existing generating 
facilities. 
Background 
Cedar Falls is a farm center and 
industrial town of 15,000 in the east 
central part of lowa and some seven 
miles from Waterloo, which is a large 
food processing and tractor producing 
center. Cedar Falls also has the only 
state teacher's college in Iowa, and 
one of the largest in existence. 
The municipal electric plant was 
begun in 1914 with a $75,000 bond 
issue. Initial generating units were 


By R. H. SOGARD 
Stanley Engineering Company 
Muscatine, lowa 


driven by two Corliss engines that 
did yeoman service until 1930. Dur- 
ing this period two Diesel units were 
added, one of 525 kw in 1924 and 
another of 850 kw in 1927. 

In 1930 the two steam engines were 
replaced by a 1500-kw turbine unit, 
and a 2500-kw machine was added in 
1937. Boiler capacity was installed 
in a 360-hp boiler in 1925 and two 
412-hp boilers in 1930. All of this 
equipment was for 200 psig-500 F. 

A modern hydroelectric plant of 
two 600-kw units was built in 1940 to 
utilize an existing dam on the Cedar 
River near the north end of town. 

Thus at the beginning of the last 
world war, the City had 6575 kilo- 
watts in nameplate capacity: 4000 
kw steam, 1375 kw Diesel, and 1200 
kw hydro. However, the hydro was 
largely run-of-river, with not too 
much firm power, and regular use of 
the Diesels was more expensive than 
steam and not always adequate. The 
result was that by the end of the war, 


load growth was severely crowdin 

generating capacity, which it ha 

not been possible to enlarge during 
the war. 


Design Considerations for 
New Addition 


In order to realize most of the time 
the benefits of higher steam condi- 
tions and of considerably better boiler 
efficiency, it was decided to size the 
new equipment to handle the existing 
entire load. Present equipment would 
initially serve as standby and later 
to help carry the peaks when these 
would grow beyond the capacity of 
the new equipment. Accordingly a 
5000-kw turbine-generator was se- 
lected. A 60,000 Ib per hr (continuous 
rating) boiler, although slightly over- 
sized for this turbine, was chosen 
because of outside steam require- 
ments to the City’s water gas plant 
and to two heating customers. 

While fuel economy called for steam 
pressure and temperature for the new 
equipment to be higher than those 
existing, the size of the new installa- 
tion and the desire to hold down in- 
vestment indicated that 400 psig- 
750 F were desirable throttle condi- 
tions. 

The flexibility, adaptability to this 
size boiler, and versatility with dif- 
ferent fuels that are possessed by the 
spreader stoker made it the logical 
fuel firing equipment to use. Since 
this was to be a base load unit, auto- 
matic combustion control was in- 
— for the fuel economy obtain- 
able. 

In addition to the usual considera- 
tions, certain local conditions applied 
to this plant addition. In brief, it was 

uivalent to building a new plant 
which, nevertheless, had to be inte- 
grated with the old plant. A new 
pattern was being set, as the old plant 


Fig. 1. General view of the new 60,000 Ib per hr, 
400 psig, 750 F, boiler, showing the spreader 
stoker 
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was quite out of date. The new addi- 
tion is the first part of a long range 
plan, which by means of further addi- 
tions, will constitute a modern plant 
to replace the old one. 

A new coal handling system had 
to be installed to meet the greater 
requirements of the new boiler and 
to deliver coal to the higher bunker. 
The steam output of the new boiler 
had to be connected to the header of 
the old plant through a pressure 
reducing-desuperheating station, to 

rmit operation of the old turbines 

y the new boiler. 

The parallel connection of the 
deaerating heater with two 5 psig 
outside heating customers called for 
the use of 5 psig constant pressure in 
this feedwater heater. The old boiler 
room had a deaerator sized for the old 
boilers, but to avoid the complica- 
tions of operating two constant pres- 
sure deaerators in parallel, the new 


Fig. 2. A view of the south end of the plant. The new boiler, turbine and auxiliaries are housed in this 
addition to the old building at the south end, not visible in this picture 


one was made large enough to handle 
both old and new boilers. 

The requirement for 5 psig steam 
varies considerably, the space heat- 
ing portion varying with the weather 
and the feedwater heating portion 
varying with electric load. As the 
total 5 psig requirement is low much 
of the year, it was not found eco- 
nomical to use al] steam driven aux- 
iliaries on the boiler, but to limit 
these to the boiler feed pumps. To 
meet large 5 psig steam requirements 
in cold weather, a sequential pressure 
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control system utilizing turbine ex- 
traction steam to the fullest was 
installed, backed up by use of high 
pressure steam as required at low 
turbine load. 

A basic source of 5 psig steam is 
boiler feed pump turbine exhaust. 
The inherent inefficiency of these 
small turbines provides relatively 
constant exhaust flow at varying 
load. The balance of the 5 psig steam 
is provided by three pressure reduc- 
ing valves in parallel. The first of 
these is connected to the 8th stage of 


Fig. 3. The turbine room showing the new 5000- 

kw turbine generating unit. This turbine is equipped 

with extraction control valves to furnish steam to a 
5 |b heating system 


the turbine, and this valve opens 
until all available steam is being 
taken from the 8th stage. When this 
is inadequate, the second control 
valve — connected to the 4th stage 
of the turbine —- opens and provides 
5 psig steam as required. Should still 
further 5 psig steam be required, a 
third control valve which is con- 
nected to the 400 psig line is opened. 
All three control valves are air oper- 
ated by a master control, which is 
connected to the 5 psig header. The 
individual extraction control valves 
also respond to reduced extraction 
pressure, closing when the extraction 
pressure becomes lower than 10 psig, 
as an additional safeguard against 
backflow into the turbine. The ex- 
traction lines are also provided with 
the customary nonreturn valves, air 
operated by the throttle trip and free 
to swing shut by reverse flow. 

All of the 5 psig space heating 
steam is desuperheated awe use, as 
its temperature can rise to as much 
as 650 F, depending upon its source. 

Another local condition involved 
high ground water. Although the 
Cedar River is some 1000 ft distant, 
its flood waters have reached almost 
to the level of the plant operating 
floor. One provision against flotation 
was made with an unusually heavy 
basement floor. A second precaution 
is a ground water collecting system 
outside the basement walls, which 
drains to a cistern that in turn is 
emptied by a float controlled pump. 

‘© increase distribution system 
capacity with the existing copper, 
the primary voltage was raised from 
2400 to 4160. The new generator was 
connected for 4160 v. Unfortunately, 
one of the two older turbine driven 
generators, and both Diesel engine- 
generators, all rated at 2400 v, could 
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not be reconnected for 4160. There- 
fore a 2400/4160 v tie transformer of 
5000 kva capacity was installed. 


New Structure 

The new boiler, turbine and aux- 
iliaries are housed in an addition to 
the older building at its south end. 
The new boiler room is of brick and 
although it enclosed the existing con- 
crete stack, the new boiler was not 
connected thereto, but rather to a 
new and individual self-supporting 
steel stack. The new turbine room has 
brick on its permanent wall and cor- 
rugated asbestos siding on the tempo- 
rary end. 

The new brick building and the 
new self supporting steel stack are 
shown in Fig. 2. This also shows the 
old concrete stack behind the new 


tity 


one. The old building is not visible in 
this picture. The bucket elevator 
which delivers the coal to the upper 
part of the boiler house can be seen 
at the left of the building. 

The operating floors for both boiler 
room and turbine room are a few 
inches above ground level. The bot- 
tom of the existing concrete stack 
foundation was above the new base- 
ment floor level in both the turbine 
room and the boiler room. It was 
therefore necessary to construct a 
retaining wall around the stack foun- 
dation. This was successfully accom- 
plished, the stack showing no tipping 
or other distress. 

New locker room facilities and a 
new plant office were constructed as 
part of the turbine room addition. New 
section of the plant is shown in Fig. 5. 


22429 


New Equipment 

Coal burned is principally from 
central Illinois. It is received by rail, 
dumped into a track hopper and de- 
livered by an apron feeder to a bucket 
elevator. By gates at the head ter- 
minal, the coal is delivered to one of 
two chutes for stocking out in the 
yard, or to the 112 ton boiler room 
bunker. Reclaim from the yard is 
through the same track hopper. 

From the bunker, coal passes 
through a be't type coal scale and 
non-segreg?  =pout to the stoker 
hopper. 

The s istallation is designed 
to handle _ 2 in. screenings with 13 
per cent moisture, 15 per cent ash, 
and 10,000 Btu as fired. A dust col- 
lector and reinjection system is pro- 
vided, the latter handling refuse from 
hoppers under the boiler last pass, 
the economizer and the collector. The 
furnace is equipped with water walls 
on the side and rear walls, while the 
front wall is made up of sectionally 
supported tile. 

The boiler is equipped with com- 
plete instrumentation and air oper- 
ated combustion control, all mounted 
on a 90 in. high by 54 in. wide panel. 
The combustion control includes ele- 
ments and actuators for fuel feed 
(stoker variable speed drive), air flow 
(forced draft fan inlet vanes), and 
furnace draft (induced draft fan hy- 
draulic drive). 

Ash handling for the new boiler is 
cared for by extension of an existing 


BUILDING SECTION 
Fig. 5. Section through the new building showing arrangement of equipment 
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monorail and tipping bucket system, 
at very little cost. It was felt de- 
sirable to delay the installation of a 
new ash handling system until a 
second new boiler is installed. 

The turbine-generator is an ortho- 
dox handbook unit, 5000 kw, 0.8 pf, 
3600 rpm and with three extraction 
points. The lowest of these three 
serves a closed heater, at sub-atmos- 
pheric pressure, in the customary 
fashion. The medium and high pres- 
sure points, plus a main steam con- 
nection, are tied through the previ- 
ously described sequential pressure 
control system into a 5 psig steam 
header. This arrangement, while un- 
conventional in comparison with the 
standard closed heater cycle em- 
ployed in a straight steam-electric 

lant, is the best solution for meeting 
ocal 5 psig steam requirements. The 
automatic sequential control system 
has worked out well in actual opera- 
tion. 

The surface condenser is bolted 
rigidly to the turbine exhaust flange, 
but is also supported by springs at 
four points. A manhole in the con- 
denser neck provides access to the 
exhaust space and to the inside 
bolted flange, since the openings in 
the turbine exhaust hood are merely 
armholes. 


Circulating Water 
From Deep Well 

Circulating water is currently ob- 
tained from a well a few feet from the 
turbine room wall, a vertical deep 
well pump with a 70 ft setting being 
used. The low and constant tempera- 
ture of the water, 51 F, enables the 
use of only 3000 gpm in three passes 
through the condenser. Should the 
well supply become inadequate in the 
future, the condenser can be changed 
to single pass operation (by removing 
division plates in the water boxes), 
when it will handle 10,000 gpm of 
85 F water. An existing large pond 
next to the plant will permit use of 
sprays, or a cooling tower might be 
used. The circulating water piping 
is so arranged that two horizonta 
circulating water pumps may be 
installed and readily connected to 
flanges now blanked off. 

New 4160-v, 3-phase, 4-wire, 
250,000-kva switchgear was installed 
along the east side of the turbine 
room addition. The new switchgear 
includes circuits for the new genera- 
tor, a station power transformer 
bank, outgoing feeders and the 4160 / 
2400 v tie transformer to the old bus 
and board. 

To serve two rural lines, a new 
1500-kva, 4160/12,470-v unit sub- 
station was installed just north of the 
plant. It is of metal-clad weather- 
proof construction, with 125-v, d-c 
operated 150,000-kva air circuit 
breakers. The outgoing feeders from 
the substation distribute at 12,470, 
7200 v. The substation is arranged 
for future extension. 

The underground circuits from the 
plant to the unit substation and to 
terminal overhead structures are car- 


ried in a water-tight concrete trench 
system, which has gasketed manhole 
covers. This system is arranged to 
withstand floods slightly above grade. 

The management of the Cedar 
Falls municipal utilities, which in- 
clude manufactured gas, electricity, 
water and sewage services, is under 


Fig. 6. Gallery in turbine-room basement carrying the air ejectors and extraction heater 


the mayor and the city ccuncil. The 
superintendent of utilities is Henry F. 
Beisner and the engineer-in-charge of 
the electric plant is Newell Fairburn. 

Design of the new installation and 
supervision of its construction were 
| the Stanley Engineering Company 
of Muscatine, Iowa. 


LIST OF PRINCIPAL EQUIPMENT 


Boiler—Murray tron Works, 4-drum, bent tube, 
450 psig, 7965 sq ft in boiler, 956 sq ft water 
walls, 2960 cu ft furnace volume, 60,000 Ib per 
hr continuous, 72,000 Ib per hr 4 hr peak, 83.4 
pct effic. 

Superheater—Foster Wheeler, 450 psig, 750 
F, 1625 sq ft, 4-loop bare tube. 
Economizer—Foster Wheeler, 500 psig, 5544 
sq ft, extended surface. 

Mechanical Draft—FD Fan: Amer. Blower, No. 
330, DW, inlet vanes, 1170 rpm, 30 hp motor. 
ID Fan: Amer. Blower, No. 6 Sirocco, Di, 2/3 DW, 
hydraulic drive, 1170 rpm, 125 hp motor. 
Sootblowers—Di d Power Specialty Co. 
Dust Collector—Western Precipitation Corp. 
No. 6-72. 

instruments and Combustion Control— 
Republic Flow Meters Co. 

Stoker—Detroit Stoker Co. Roto-grate, 133.4 
sq ft, travelling grate, 14 hp motor drive, steam 
turbine standby drive for rotors. 

Coal Handling—Fairfield Engineering Co., 35 
tons per hr, track hopper, apron feeder, bucket 
elevator. 

Coal Scale—Stock Equipment Co., 200 Ib. 
Turbine-Generator—General Electric Co. 400 
psig, 750 F, 2 in. abs. exhaust, 5000 kw, 6250 
kva, 0.8 pf, 4160 v, 3600 rpm, 125 v 40 kw 
exciter. 


c 


Elliott Company, 4000 sq ft, 


16 ft tubes, phos. Admiralty, 3 pass, 3000 gpm, 
60 F; 1 pass 10,000 gpm, 85 F. 

Condensate Pumps—Ellictt Co., 125 gpm, 
145 ft tdh, 1750 rpm, 15 hp motors. 
Extraction Heater—Ross Heater and Mfg. Co. 
Circulating Pump—Pomona deep well, 70 ft 
head, 3000 gpm. 

Hot Process Softener and Filter —Cochrane 
Corp., 2400 gph. 

Decerating Heater—Cochrane Corp., 5 psig 
steam pressure. 

Low Pressure (Steam) Sequential Control 
System—Fisher Governor Co. 

d, Switchgear, and Instruments 
—Generol Electric Co. metal-clad, 4160 v, 
breakers 125 v d-c operated. 

Tie Transformer—General Electric Co., 5000 
kva, 2400/4160 v. 

Unit Substation (Outdoor)—General Elec- 
tric Co, 4160 delta/12470 v Y, metal-clad, 
15,000 v air circuit breakers, 125 v d-c operation, 
150,000 kva interrupting capacity. 

Boller Room Bvuilding—Jens Oleson & Son, 
Waterloo, lowa. 

Boiler Room Mechanical—industrial Heating 
and Plumbing Co., St. Joseph, Mo. 

Turbine Room Building and Mechanical— 
Winger Construction Co., Ottumwa, la. 
Electrical—industrial Electric Co., Minneapolis, 
Minn. 
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Fig. 1. LDC experimental Houdry coal-burning gas turbine that has been 
opercted 1000 hr on coal in test operation during post year 


Fig. 2. Coal-handling system for the LDC experimental gas turbine; coal first 
put under pressure at coal pump 


Coal-Burning Gas Turbine Steps Ahead 


A Progress Report By JOHN I. YELLOTT Director of Research, Locomotive Development Committee 


Fig. 3. Coal pump details; compressed air line at 
bottom removes pulverized coal from pump 
pocket, transports it to combustors 


Fig. 4. Flame tube 


Fig. 6. LDC annular burner, exterior view 


Locomotive Development Committee's experimental Houdry gas 
turbine, during past year, has completed 1000 hr of coal-fired 


operation . . 


. As a result of successful tests early in 1951, a 


4200-hp Allis-Chalmers locomotive-type turbine has been erected 
at Dunkirk, N. Y. and will soon be in operation on coal... 
This article * shows how most of the problems in coal preparation 
and feeding, ash separation, blade erosion, have been solved 


during past year’s work with experimental turbine . . 


. Results 


very encouraging for early operation of the locomotive turbine 


HE LOCOMOTIVE Develop- 
ment Committee gas turbine is a 
typical Houdry process oil refinery 
unit, lent to the Committee by the 
United States Bureau of Mines. As 
Fig. 1 shows, the unit has been 
erected with a twin combustion sys- 
tem. Coal combustion and ash re- 
moval equipment is located in one of 
the two compressor discharge lines, 
while an oil combustor is located in 
the other. This arrangement enables 
the unit to be started on oil, and then 
switched over to coal after it is up to 
speed. In operation, the oil combus- 
tion system was for tempering 
the 1300-F air coming from the coa! 
system. The Houdry turbine is lim- 
ited to an inlet temperature of 950 F, 
so the coal-heated air was “cooled” 
by oil-heated air. 


Coal Preparation and Feeding 

The coal preparation system, Fig. 
2, has undergone few changes during 
the past year. Fundamental principle 
of the LDC coal-fired gas turbine 
system involves preparation and feed- 
ing of the coal at atmospheric pres- 
sure, since that is the only pressure 
which remains constant in a variable- 
speed gas turbine cycle. A rotary coal 
pump, Fig. 3, continuously transfers 
the pulverized coal as it comes from 
the feeder to a compressed air line 
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which conveys the coal to the com- 
bustor. The pulverized coal storage 
tank is kept full by a coal level con- 
troller, which regulates the admission 
of coal to the high-speed impact mill. 
Supply of coal from bunker to mill is 
in turn regulated by a second level 
controller, which keeps the mill 
supply tank filled. 

Major problem encountered in the 
operation of the coal-handling system 
was development of a satisfactory 
feeder. After trying various types of 
close-clearance feeders with metal 
rotors, a new feeder was constructed 
with rotors made of rubber oil pump 
elements. This feeder has proved to 
be quite satisfactory, and the diffi- 
culties of leakage, plugging, etc., ap- 
pear to have been overcome. Several 
types of variable speed drive have 
been tested, and it has been found 
that the rubber rotor pump can be 
controlled accurately by a 1-hp Vick- 
ers drive. This drive, which is re- 
motely controlled by the plant op- 
erator, constitutes the throttle of the 
system. 


Combustor Development 
Combustor development has con- 
tinued to yield encouraging results. 
The arrangement used in most of the 
Houdry unit tests is shown in Fig. 7. 
The flame tube itself, Fig. 4, is the 
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Fast in 1950 


result of a three-way experimental 
program. Various types of film-cooled, 
all-metal combustors were tried si- 
multaneously. The design shown in 
Fig. 4 consistently reached 95 per 
cent combustion efficiency with high- 
volatile coal, while metal tempera- 
ture remained low enough to give a 
satisfactory life to the flame tube. 
Proper selection of air slot width re- 
sulted in acceptable cleanliness, while 
adequate range has been reached by 
combining the flame tube with the 
LDC annular burner shown in Figs. 
5 and 6. 

One of the original requirements 
called for a combustor which could 
burn either oil or coal. The LDC 
combustion team at Dunkirk, under 
the direction of F. D. Buckley, de- 
vised the annular burner shown in 
Figs. 5 and 6. A Peabody wide-range 
burner was chosen as the central 
element, since experience had shown 
that this type of burner operated 
satisfactorily under gas turbine con- 
ditions. The configuration of the 
combustor required the coal-air 
stream to enter at right angles to the 
axis of the combustor. After encount- 
ering difficulties in trying to distrib- 
ute the coal evenly from various 
types of multi-jet burners, the Dun- 
kirk group made a virtue out of this 
difficulty by using a tangential coal 
entrance, thus giving a swirl to the 
coal-air stream as it emerged from 
the burner. Vanes in the flame tube 
provide a swirl in the opposite direc- 
tion for the secondary air, thus giving 
the turbulence essential to good 
combustion. 


Ash Separation 


The all-important pion, how- 
ever, is ash removal. Virtually all of 


* Prepared by i= author especially for Power 
ENGINEERING and based on his progress report de- 
livered before the 13th — Midwest Power Con- 
ference at Chicago, April 


Fig. 7. Houdry unit combustion-ash removal system. Same principles to be 
used for Allis-Chalmers unit, Fig. 15 
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the plus-20-micron ash must be re- 
moved if the turbine blades are to 
have a life approaching commercial 
requirements. Most important ac- 
complishment of the 1950-51 LDC 
program was the development of a 
fly ash separator which could operate 
successfully under gas turbine condi- 
tions and give a collection efficiency 
high enougk to afford adequate pro- 
tection to the turbine blades. Prior 
to the beginning of the LDC pro- 
gram, there had been no commercial 
experience with separators operating 
under high pressures and tempera- 
tures up to 1300 F 

Most serious problem was the 
burning of the separators by the car- 
bon remaining in the ash from low- 
efficiency combustion. This problem 
was overcome by the two-fold method 
of improving combustion efficiency 
to reduce the carbon in the ash and 
developing continuous blowdown 
systems to discharge the ash as rap- 
idly as it was produced 


Test Programs 

The most significant work in the 

y ash program consisted of four 
250-hour test programs in which ap- 
1000 lb of 10-per cent 
ash coal were burned per hour. In 
the first 250-hr program, a battery of 
18 straight-through separator tubes 
was employed. These tubes dis- 
charged most of the ash in a 10 per 
cent blowdown stream. It was found 
that the collection efficiency in the 
plus-20-micron size range was not 
high enough to protect the turbine. 
Changes in the tube arrangement 
during the second 250-hr test also 
failed to produce the desired results, 
and a new separator was constructed, 
which used 18 Type 10 VSX Multi- 
clones. These tubes were arranged in 
two banks of nine tubes each, with 
ash removal provided by a trough 
and screw at bottom of each bank. 


Fig. 8. Dunlab tube at left. At right: A — Coilection efficiency vs per cent 
blowdown; B — Collection efficiency vs air flow 
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Fig. 9. Erosion on first cylinder row of Houdry 
turbine after 250 hr 


Fig. 10. Erosion pattern after third 250-hr test: 
1 — First Row; 2 — Second Row 


Fig. 11. First two cylinder rows after fourth 250-hr 
test, Houdry experimental unit, after removal of 
plus-20-micron dust by revised separators 


Fig. 12. Rotor blades, 1000 hr, Houdry experi- 
mental unit 
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Although the tubes individually 
operated with good efficiency, the 
battery of tubes was virtually ineffec- 
tive. The cause for this difficulty was 
traced to recirculation in the dis- 
e troughs. 

en it became evident early in 
1950 that the commercially available 
separators would not do an adequate 
job for gas turbine operation, a sepa- 
rator development program was un- 
dertaken in the Dunkirk laboratory. 

Intensive study of the separator 
literature showed that excellent re- 
sults had been reported from Vienna 
by Feifel. His separator differed 
from American designs in that it used 
an iris diaphragm with a second hole 
near the wall of the tube. A spinner 
at the inlet of the tube caused the air 
and dust to rotate, throwing the dust 
toward the wall of the tube. The dust 
and some of the air passed through 
the peripheral hole into the dust bin, 
where the dust was deposited, while 
ser air returned through the central 

ole. 

A study of the American patent 
literature showed that this idea dated 
back at least to 1904. The LDC 

Mh ag * tube took the form shown 
in Fig. 

The LDC tests, Fig. 8, were run 
with two types of ash. The first was 
procured from The Detroit Edison 
Co., of which 69 per cent was finer 
than 40 microns (325 mesh), and 20 
per cent was finer than 10 microns. 
(25,000 microns equal one inch.) 
Other tests were run with ash col- 
lected from the Houdry operation, 


erected at Dunkirk 
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Fig. 14. Coal-handling system for Allis-Chalmers locomotive turbine now being 
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Fig. 13. Schematic diagram of arrangement for Dunkirk test of Allis-Chaimers locomotive turbine 


with 85 per cent less than 40 microns 
and 49 per cent less than 10 microns. 

Efficiency of the tube was found to 
be relatively independent of the 
amount of air discharged through the 
blowdown pipe 

After the third 250-hr test of the 
Houdry unit, when blade erosion was 
still a most serious problem, the Mul- 
ticlone tubes were modified to in- 
corporate the features of the Dunlab 
tube. To make certain that there 
could be no recirculation among the 
tubes, each blowdown line was car- 
ried through a separate nozzle into a 
discharge header, and pressure drop 
was measured across each nozzle to 
make sure that the tubes were oper- 
ating properly. Tests of this system 
showed that virtually no ash larger 
than 20 microns was gettin to the 
turbine, consequently a fourth 250-hr 
test period was run with the Houdry 
turbine. Results of this test were so 
encouraging that a similar separator 
has been constructed for use with the 
Allis-Chalmers locomotive turbine. 


Blade Erosion 

During the four 250-hr test periods, 
blade erosion was studied with great 
care. It was found after the first 
250-hr period that the erosion was 
restricted almost entirely to the 
cylinder blades, while the rotor blades 
remained virtually unaffected. In the 
first cylinder row, the erosion was 
restricted to the trailing edges of the 
blades and to a zone extending in- 
ward about one inch from the tips of 
the blades. The erosion pattern can 


Fig. 15. Cut-away view of combustion and ash-removal system to be used in 
Allis-Chalmers turbine similar to that of Fig. 7 
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be seen clearly in Fig. 9, taken after 
the first 250 hr. The lashing wires, 
used to give stiffness to the first 
blade row, caused formation of dou- 
ble vortices. These vortices operated 
like miniature milling cutters and 
produced severe localized erosion. 
The second row, in the same segment, 
was virtually undamaged, since the 
ash stream passed part way around 
the turbine in going through the first 
rotor row. Damage was caused to 
the second cylinder row midway be- 
tween the tips and the roots. In the 
remaining rows, the damage was 
restricted to erosion of the trailing 
edges near the roots of the blades. 

After 500 hr, the first two rows of 
blades were renewed. Fig. 10 shows 
the erosion pattern which was found 
after the third 250-hr test, when the 
turbine had been exposed to a rela- 
tively heavy flow of plus-20-micron 
ash. The lashing wires were omitted 
from the first cylinder row during 
this test, hence the twin pattern of 
Fig. 9 is not in evidence. 

Daun to the rotor blades during 
the first 750 hr was very slight. The 
last four rows showed virtually no 
effects aside from a slight thinning at 
the blade tips, and occasional nicks or 
dents caused by the passage of a 
large object. The first row of rotor 
blades suffered some damage during 
the third 250-hr test, and they were 
replaced prior to running the fourth 
and successful test. 

The revised separator, Fig. 7, re- 
moved virtually all of the plus-20- 
micron particles, and only about 10 
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per cent of the dust entering the tur- 
bine was larger than 10 microns. Dust 
of this nature appeared to be rela- 
tively harmless, as Fig. 11 indicates. 

The rotor blades are shown in 
Fig. 12. The first row, with 250 hr of 
service, is as good as new, and the 
remaining four rows have undergone 
only an inconsequential amount of 
erosion. 

It may be concluded that removal 
of virtually all of the plus-20-micron 
dust puts an end to blade erosion 
under the operating conditions of the 
Houdry turbine. 


Locomotive Turbine Test Plant 

The Allis-Chalmers locomotive- 
type turbine, Figs 13 to 17, has been 
installed at Dunkirk within the space 
limitations imposed by railway clear- 
ances. 

Approximately 18 tons of coal can 
be carried in the bunker, which will 
be supplied at Dunkirk by means of a 
screw conveyor from a larger coal 
supply located outside of the test 
building. The coal is dried and par- 
tially crushed in a special stoker de- 
signed and built by The Standard 
Stoker Co. (now Read Standard 
Corp.). The coal is delivered by two 
elevator screws to a crushed coal 
storage tank. The crushed coal tank 
is kept full at all times, a level indi- 
cator being used to start and stop the 
stoker drive. The pulverizer is a 
special two-row Babcock and Wilcox 
mill, designed to operate under full 

-turbine pressure, if necessary. 
The pulverized coal is transported 
from the mill to the coal collector by 
air supplied by a 3000-cfm blower. 

After the pulverized coal is stripped 
from the conveying air, most of the 
air is returned to the blower inlet. A 
small quantity of air is vented from 
the system to keep it in equilibrium, 
and an equivalent amount of makeup 
air is drawn into the blower inlet. 
The delivery of coal to the pulverizer 
is controlled by a level indicator in 
the pulverized-coal storage tank. A 
standard Bailey mill level controller 
is also used to prevent the mill from 
being over-supplied with coal. 

A twin-drum Rotolock feeder, 
built by the Omega Machine Co. of 
Builders Iron Foundry, will be used 
in the first tests. This will be driven 
by an Oilgear variable-speed hy- 
draulic transmission. The speed- 
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Fig. 16. General arrangement of Allis-Choimers coal-burning gas turbine power plant for locomotive 


control lever on the pumping element 
of the Oilgear will be the throttle of 
the entire power plant. This lever is 
actuated by a Hagan power unit, 
which can in turn be remotely con- 
trolled by either manual or auto- 
matic means. The feeder will dis- 
charge into a standard LDC coal 
pump, from which a stream of com- 
pressed air will carry the coal through 
a splitter to the twin combustors. 

In the test operation at Dunkirk, 
all the auxiliaries, with the exception 
of the feeder, are driven by 220-v, 
60-cycle a-c. After the power plant 
has been tested, the power for the 
auxiliaries will be supplied by two 
175-kw alternators driven from the 
main reduction gear. 

Air required to convey the coal 
from pump to combustors will be 
supplied by a small Standardaire 
booster compressor. This compressor 
will take air from the main com- 
pressor outlet and add the pressure 
necessary to overcome the drop 
through the pump and the coal con- 
veying line. Use of a positive dis- 
placement compressor as the booster 
will result in the coal-air ratio re- 
maining virtually constant at ap- 
proximately 1 |b of air per |b of coal. 

A regenerator of approximately 
50 per cent effectiveness is used to 
preheat the compressed air before it 
enters the combustion system. 

A reduction gear is used to reduce 
the turbine speed, 5700 rpm, to 2000 
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rpm for the traction generators. Ad- 
ditional pinions in the gear system 
drive the two a-c auxiliary generators 
as well as an exciter and a d-c aux- 
iliary generator. In normal service, 
the frequency of the a-c will vary 
from 66 cycles at maximum speed to 
40 cycles at idling. 

The entire plant will be under the 
control of a single operator stationed 
at the turbine control panel. 

As soon as the initial operating 
difficulties have been overcome, the 
unit will be run for approximately 
500 hr at varying loads to determine 
the effect upon the turbine blades of 
1300-F air containing minute dust 
particles. The blades of the loco- 
motive turbine are made of S-590, 
one of the best available high-tem- 
perature alloys. This material is con- 
siderably harder than the Houdry 
blade alloy (19-9-W-Mo). The last 
250 hr of the Houdry test showed 
that blades of the latter material 
suffered only very slight erosion 
when operating at approximately 
750 F, but there is no way of predict- 
ing what effect, if any, will result 
from the use of higher air tempera- 
ture. 

If the tests planned for the coming 
summer turn out well, the power 
lant will be installed in a two-unit 
ocomotive chassis. Extensive tests 
will then be run to determine the 
suitability of this new form of motive 
power under actual railway service. 
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Fig. 17. General cross-section through Allis-Chalmers locomotive type gas turbine power plant and LDC combustion and ash removal equipment 
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Fig. 1. Auxiliary equipment for each engine includes a 
Honan-Crane lube oil purifier, a Ross oil cooler, a 
Nordberg lube strainer, a Blockmer auxiliary lube 
pump, a Ross heat exchanger and Peerless cooling 
water pumps 


HREE 2000-hp gas-burning 

Diesel engines in the Houma, 
| Louisiana, municipal power plant 
generated electric power in the fiscal 
year ended Sept. 30, 1950, for a total 
fuel cost of 1.61 mills per kilowatt- 
hour. This was achieved with a fuel 
oil price of 9.16 cents a gallon and a 
gas rate of 12 cents per mef. It was 
possible because the efficient prime 
di movers turned out a kilowatt-hour 
q on 10.8 cu ft of gas and a meager 
0.0034 gal of pilot oil. The pilot oil 
was down actually to 4.3 per cent. 
; Most municipal power systems ex- 
q pand gradually to meet the growing 
demand and, until 1945, Houma fol- 


lowed this conventional pattern. Ini- 
tially, a steam plant pioneered the 
system and the city turned to Diesels 
in 1922 with the installation of two 
300-hp McIntosh & Seymour air- 
injection engines. A 340-hp unit of 
; the same make was added in 1926. 
1 Ten years later, the building was ex- 
tended to accommodate a 1050-hp 
Fairbanks-Morse Diesel, and in 1938, 
i a 1080-hp Alco-Sulzer unit was 
1 added. In 1942, the city bought an- 
: other engine, but the War Production 
Board found higher priority need for 
the unit and it was never delivered. 
The city pulled through the next 
few years with existing equipment 
but the growing demand necessitated 
an additional source of power. The 
only possible source was the private 
power company and Houma con- 
tracted to purchase power to supple- 
ment its own production. From Sept. 
1, 1945, to June 30, 1949, the city 
bought 19,167,453 kwh for a total of 
$160,145.89, an average of 8.32 mills 
per kwh. It should be noted that this 
cost would have been higher except 
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Fuel Costs At Houma 


Three 2000-hp Nordberg gas-burning Diesel engines cut costs in half during the 

first year of operation at the municipal power plant of Houma, Louisiana. Gas 

consumption was 10.8 cu ft per kilowatt hour and the pilot oil was down to 4.3 

per cent. The plant serves an expanding city of 11,000 population and a wider 
area of 18,000 and also an REA cooperative. 


for a credit of $46,353.42 which the 
utility allowed the city because it had 
its own plant. 

It was clear to Houma’s progres- 
sive administrators that the city 
could generate power for considerably 
less than the utility charges and they 
decided to erect a plant addition 
capable of carrying not only that 
portion of the load supplied with 
purchased power but the entire sys- 
tem’s demand. Thus, Houma could 
have the most modern and efficient 
generating equipment for power pro- 
duction at low cost, with the old 
Diesels serving as standbys. Imple- 
menting this decision, Houma con- 
structed a wing on its light and 
water plant and installed three Nord- 
berg gas-burning Diesel engines, each 
of five cylinders, 2115 in. bore and 
29 in. stroke, rated at 2000 hp at 
225 rpm. These two-cycle engines 
burn natural gas with a small quan- 
tity of pilot fuel to initiate combus- 
tion. They can also operate as oil- 
burning Diesels. 

The three units went into full op- 
eration in June, 1949, and Houma 
stopped buying power. The official 
city financial report for the year end- 
ing Sept. 30, 1950, shows the eco- 
nomic effects of generating power in 


the new plant. Total generating costs 
were $67,376.84 for 19,009,600 kwh 
compared with $107,715.24 for the 
15,671,255 kwh generated and pur- 
chased the previous year. With the 
gas engines in operation, the cost of 
labor, fuel, lube, maintenance, sup- 
plies, repair parts and small tools was 
3.54 mills per kwh. Since the com- 
parable cost of generated and pur- 
chased power the year before was 
6.87 mills, the city saved 3.33 mills 
per kwh or $63,301.97 at the 1950 
volume of production. 

Comparison with the cost of pur- 
chased power alone is even more 
striking. If all the 19,167,453 kwh 
purchased by the city at 8.32 mills 
had been generated at the 1950 cost 
of 3.54 mills, the saving would have 
been $91,620.42. 

The basis for the low generatin 
cost inevitably is fuel economy. Tota 
fuel cost for the entire plant was 1.75 
mills per kwh. For the gas-burning 
engines, fuel cost just 1.61 mills. 

n the 1950 fiscal year, the three 
new Nordberg gas-burning engines 
generated 18,783,000 kwh, 98.8 per 
cent of the total. The engines con- 
sumed 203,099,000 cu ft of natural 

as, an average of 10.8 cu ft per kwh. 
ilot oil consumption was particu- 
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Fig. 2. View of the three Nordberg two-cycle, five- 
cylinder, 21% by 29-in. gas-burning Diesel engines 


Fig. 3. Exterior view of the Houma plant showing the Maxim exhaust silencers, gas inlet pipe, and Nord- 
strom gas valves 


1.61 Mills per KWH 


larly low, a total of 65,213 gal or 
0.0034 gal per kwh. Expressed in 
terms of heating value, gas provided 
10,433 Btu per kwh and fuel oil 468 
Btu for a total of 10,901 Btu per 
kwh. The pilot oil’s contribution was 
a lean 4.3 per cent. Lubricating oil 
consumption also was low, a total of 
5307 gal for the year. With the three 
engines running a combined total of 
19,464 hours, this represented a 
lubricating oil consumption of one 
gallon per 7335 hp hr. Table I gives 
detailed monthly operating figures 
for the year. 

A detergent oil is used for upper 
cylinder lubrication and a straight 
mineral oil in the crankcase. Lube is 
pumped continuously from the sump 
through a fuller’s earth purifier and 
back to the sump. The lube system 
for each engine includes a shell-and- 
tube oil cooler and a motor-driven 
auxiliary pump used in starting and 
stopping the engine and as a standby 
for the main lube circulating pump. 

Houma is in the midst of oil and 
gas country and the natural gas is 
purchased from a local company. The 
gas is not processed in a dehydration 
plant and retains many of the light 
ends. LHV is 966 Btu per cu ft. 
Reaching the plant at 30 psi, the gas 
passes through a scrubber, meter and 
regulator and goes to the engine 
compressors. There are thermometers 
in the gas lines to permit a tempera- 
ture correction in calculating the vol- 


Fig. 4. Operating side view of one of three 2000- 
hp Nordberg engines showing the gage boord at 
the right of the operator 


ume of gas consumed. The engine- 
driven compressors raise gas pressure 
to 1150 lb before injection into the 
cylinders. A motor-driven auxiliary 
gas compressor can be used if an 
engine-driven compressor fails. The 
regular fuel injection pumps serve as 
gas valve actuators when the engine 
runs on gas. A separate set of ac- 
curate, small-volume injection pump 
handles the pilot oil. The engines can 
be operated as full Diesels but the 
possibility is remote in this gas- 
abundant location. 

A pair of motor-driven centrifugal 
pumps for each engine circulate the 
cooling water. One pump sends soft 
water through the engine jackets and 
through a heat exchanger. The other 


omen raw water from the nearby 
ayou through the exchanger and 
then to waste. There are headers on 
both the soft and raw circuits to per- 
mit use of any pump on any engine. 
Makeup for the jacket supply is 
treated in a softener. A large over- 
head water tank serves as protection 
against damage through pump failure. 

A gage board near each engine 
holds pressure gages, an alarm panel 
and an exhaust pyrometer. The new. 
15-panel switchboard is metal-clad 
and has electrically-operated switch- 
gear. Circuit breakers can be rolled 
right out of the board for servicing.” 
Instrumentation is particularly com" 
plete. 

Houma spared no expense in™ 
equipping the new power plant for” 
this was regarded as an investment 
in efficiency. This municipal power 
system has a long record of profitable 
operation but the new plant is paying 
unprecedented dividends. In the last 
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KWH Generated Pilot Oil 8. t. uv. per KWH 
Gas Gas % Cyl. 
Total Plant Gas Units Consumed cu ft Total Gas Oil Total Pilot Lube Engine 
MCF* per KWH Gol. per KWH Oil Oil Hours 
| 1949 
Gc cccccceses 1,601,000 1,574,000 17,333 11.0 5,571 -0030 10,626 412 11,038 3.7 366 1740 
Cc c ccsccsces 1,218,000 1,216,000 12,928 10.6 4,097 .0033 10,240 454 10,694 4.2 279 1300 
is ccasceesce 1,316,400 1,305,000 13,846 10.6 4,521 -0034 10,240 468 10,708 4.3 297 1369 
1950 
Be dc ccccsces 1,362,400 1,122,000 11,874 10.5 4,398 .0039 10,143 536 10,679 5.0 405 1284 
1,232,200 1,353,000 14,191 10.4 10,046 468 10,514 4.4 408 1402 
1,345,000 1,345,000 14,389 10.6 4,812 .0035 10,240 481 10,721 4.5 444 1420 
AGBnc ccvsesoses 1,358,600 1,357,000 15,026 11.0 4,973 .0036 10,626 495 11,121 4.4 470 1467 
LL) 1,791,200 1,781,000 18,843 10.5 6,378 .0035 10,143 481 10,624 4.5 564 1887 
RRBs cc ccvccses 1,816,400 1,890,000 20,728 10.9 6,357 .0033 10,529 454 10,983 4.1 540 1885 
1,875,200 1,858,000 19,998 10.7 6,441 .0034 10,336 468 10,804 4.3 547 1862 
2,135,000 2,065,000 22,688 10.9 6,637 -0032 10,529 440 10,969 4.0 547 1966 
Bec ccccescce 1,958,200 1,917,000 21,255 11.0 6,310 .0032 10,626 440 11,066 3.9 440 1882 
19,009,600 18,783,000 203,099 10.8 65,213 .0034 10,433 468 ~=10,901 4.3 5,307 19,464 


* Figures for 1950 are corrected for temperature. 


fiscal year, after payment of all costs 
Table Il. Comparative Statement of Operating Expenses of 
For fiscal years ending September 30, 1947, 1948, 1949, 1950 istration, insurance, and deprecia- 
: . ‘ tion, the electric department had a 
Sept.30,'47 Sept.30,'48 Sept.30,'49 Sept.30,'50 net profit of $253,308.15. This is true 
in spite of the fact that electric rates 


GENERATION 
end wages. 15,854.92 16,951.41 18,695.83 22,876.74 are among the lowest 
|S Re 50,552.88 58,537.42 35,067.50 33,298.05 Power plant profits are important 
7,143.74 6,554.72 4,871.94 5,226.25 to Houma, financing both current 
Mai @ equipment... 18,888.58 4,148.92 1,675.48 3,098.49 government and long-range improve- 

: Structures & improvements............. 273.95 450.57 488.37 1,152.26 ment. In the past five years the city 
Purchased electricity... 30,551.00 59,506.08 45,145.94 has spent $875,000 for the new plant, 
i Ss opatthertnasacnaduinsucens 1,509.48 726.27 643.78 646.34 $150,000 to rewire 90 per cent of the 
50.81 98.09 446.98 188.42 distribution system, $400,000 for a 
472.02 52.32 138.88 20.31 fire defense system. All this has been 
Compensation insurance. ............45 206.36 achieved without special tax levies. 
9.17 330.54 447.23 In the last four fiscal years, expendi- 
Total Generation Expense.............+. 125,503.74 147,034.97 107,715.24 67,376.84 tures of the city general revenue fund 
TRANSMISSION AND DISTRIBUTION by 
4 makin 

wages. 24,175.50 10,498.02 5,528.37 5,668.30 the “difference With a profitable 
F Maintenance & repairs, lines, wire, hard- power plant paying the bills, taxes 
30,781.87 7,763.94 4,588.74 10,523.35 are low and most residents pay no 
530.85 676.37 2,162.80 537.22 local taxes at all. As an extra divi- 
Gasoline & oil. 831.41 622.90 820.01 793.66 dend, the plant provides the city free 

419.90 76.84 82.72 49.02 services valued at $46,000 a year. 
Supplies. .......20cceccceeceeeceeues 124.64 183.16 100.41 54.55. Houma is a thriving, expanding 
Compensation insurance. 336.50 city of 11,000 population 
rosperity firmly based on oil, 
129.95 392.45 296.12 361.54 eugar cane. This is the shrimp 

‘otal Transmission & Dist... 57,330.62 20,213.68 13,579.17 17,987.64 center of Louisiana. The plant serves 

a wider area with 18,000 population 

182,834.36 167,248.65 121,294.41 85,364.48 an REA cooperative. 


Fig. 5. A new wing (at right) was 

added to the Houma pliant to ac- 

commodate the three new 2000-hp 

engines. The plant addition was 
designed by City Engineer 

J. C. Pittman 


66 July, 1951 —POWER ENGINEERING—Chicago, Illinois 


it, 


Fig. 6 (Left). The 15-panel metal-clad General 


switchgear. Circuit breakers can be rolled « out of 
the board for servicing 


Fig. 7 (Below). These are the two motor-driven 
Gardner-Denver compressors, a 250-Ib air com- 
pressor at the right and ao 1200 Ib auxiliary gas 
compressor at the left 


An important factor in the develop- 
ment of Houma’s power prosperity 
and the construction of its efficient 
new plant has been the city’s admin- 
istrative team with Mayor Leon 
Gary and Aldermen Gibson J. Autin, 
Sr., William J. Cenac, Jr., Paul V. 
Haydel, Lucas Marcello and Chris- 
tian L. Olivier, Jr. Important in both 
the planning and successful operation 
of the plant is J. C. Pittman, City 
Engineer and Superintendent of the 
Light & Water Department. 


Table Ill. Comparative Statement of Income and Expenses Equipment Listing for three New Engines 
For fiscal years ending Sept. 30, 1947, 1948, 1949, 1950 Engines Three 2000 hp, 21% x 29, 
Sept.30,'47 Sept.30,'48 Sept.30,'49 Sept. 30,'50 225 rpm five cylinder gas- 
INCOME burning Diesel engines. 
Sales of electricity........ 295,404.49 381,714.17 393,876.17 431,050.63 Nordberg Mfg. Co. 
1,025.16 2,227.95 Alternators Three 1763 kva, 1410 kw, 
0.00.66 2,122.88 2,565.59 2,414.41 3,045.30 2400 volt, 3 phase, 60- 
installation & transfer fees............ 1,367.00 1,018.00 1,164.00 1,220.50 cycle alternator with V- i 
s 2,498.82 belted exciter. Elliott Co. 
Ds 6 60 iccccrpcsnveedtdean 1,437.32 714.68 920.58 81.64 Gas Sugar Bow! Gas Co. 
Scrubb Blaw-Knox 
301,356.85 388,240.39 398,375.16 437,896.89 Gas valves Nordstrom 
Gas meters Emco 
Actuotor pumps American Bosch Corp. 
Fuel oil Standard Oil Co. of Lovisi 
57,330.62 20,213.68 13,579.17 17,987.64 
. Governors Woodward Governor Co. 
TOTAL OPERATING EXPENSES. ............ 198,700.29 183,156.95 149,594.29 132,641.41 Rotella 40 in cylinders 
General & Administrative Exp Talpa 30 in crankcase. 
5,679.89 5,578.21 6,623.30 7,614.81 Shell Oil Co. 
Office supplies & expenses........... 265.69 512.86 559.75 427.61 Lube oil filter Honan-Crane Corp. 
Telephone & telegraph. ..............+- 144.35 280.68 449.16 487.46 Lube oil cooler Ross Heater & Mfg. Co., Inc. 
Insurance, general. ...... 395.69 531.41 1,863.75 2,591.57 Auxiliary Lube pump Blackmer 
Insu , engine breakdown.......... 1,079.44 2,747.05 Water pumps Peerless 
Compensation insurance. .......-.+.++ 13.63 1,355.93 1,022.89 1,514.56 Heat exchanger Ross Heater & Mfg. Co., Inc. 
280.11 345.00 384.84 280.18 Zeolite softener ilinois Water Treatment Co. 
Automobile expenses... 390.80 1,141.08 Compressors Gardner-Denver Co. | 
Freight & use tax on materials. ........ 993.29 Gage board Nordberg Mfg. Co. a 
248.80 303.50 14.55 54.72 Pyrometer Alnor. Iilinois Testing Lab., Inc. 
Alarms Viking Instruments Inc. 
TOTAL GEN. & ADMIN. EXPENSES.......... 7,028.16 8,907.59 12,388.48 17,852.33 Gages Lonergan 
elewed cust Motor-control panels Westinghouse Electric & Mfg. 
25,222.64 31,424.00 32,051.42 34095.00 Co, ine 
Botteries Exide 
TOTAL EXPENSES... ... 230,951.09 223,488.54 194,034.19 184,588.74 
Excess of income over Expenses. .........-- 70,405.76 164,751.85 204,340.97 253,308.15 sitencers Maxim Silencer Co. 
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Left—First of the hungry horses go into their stalls at 
Hungry Horse Dam. Production of hydroelectric power at 
Hungry Horse Dam on South Fork of Montana's Flathead 
River moved a step closer this week with start of instolla- 
tion of the first 105,000-hp turbine. Here, one of the 290- 
ton powerhouse cranes is lowering the first 28-ton section 
into place in the turbine pit. First two Hungry Horse gen- 
erators are scheduled to go on the line in October and 
December 1952. Plant's full rated capacity of 285,000 
kw from four generators available by November 1953. 
Installation of the four turbines is being handled by the 
Grafe-Shirley-Lane Co. of Los Angeles, contract covering 
finish work on the dam and completion of the p rh 
and high-voltage switchyard. (Bureau of Reclamation 
photo) 


Right—Rear view of seven Vapor Clarkson oil-fired, automatically- 
controlied, 4500-lb-per-hr each 250-psi, steam generating units 
installed in basement of new Union Pacific laundry at Ogden, Utah. 
Units originally designed for railway train heating; this is one of first 
stationary applications 


Below—Installation of General Electric DP mechanical drive turbines, 
on each of five new tankers, marks first marine use of these standard- 
ized turbines. Eight are installed on each ship for various feed pump, 
cargo pump and fire pump drives. They operate at 550 psig, 550 F 
and at various speeds 


Above—Last November, os a hurricane swept over 
Long Island, N. Y., at Louden Knickerbocker Hall, 
a private institution for mental treatment at Amity- 
ville, the institution was kept running smoothly by 
the Caterpillor standby Diesel-electric set, when 
the storm knocked some power lines out of service. 
The boilers are 100-hp oil-fired units 


Left—Radial arms of upper bearing and thrust 
bearing support for an 82,500-kva, 100%-pf, 
180-rpm, suspended-type vertical synchronous 
generator for Hoover Dam are here being ma- 
chined on a 40-ft boring mill in Allis-Chalmers 
shops. 

The generator is one of two to be driven by 
115,000-hp, 480-ft head hydraulic turbines. The 
two turbines will be duplicotes of seven previous 
units built by Allis-Chalmers for this same installa- 
tion, except that the spiral casing sections are of 
welded plate steel construction instead of cast 

steel as in the original units 
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Right—This is o Texas-size heat pump—it says here—in- 
stalled in 1950 to serve the large new office building and 
service center of Gulf States Utilities Co. at Beaumont, 
Texas. It includes two systems, each consisting of a Freon- 
12 compressor with driving motor, condenser and water 
chiller along with coil-type conditioners, auxiliaries and 
controls. Well water is used for both summer cooling cycle 
and winter heating cycle. Change-over from summer to 
winter operating cycles and back agcin is done automat- 
ically. The system was built by York Corp. 

Water leaving the cooler, in summer operation, is 
maintained at an average temperature of 43 F. For 
winter heating, a water temperature of 107 F from the 

d is intained 


Even though gos and fuel oil are very reasonable in 
price in the Beaumont area, Gulf States Utilities selected 
the reverse-cycle heating along with the cooling equip- 
ment, the latter considered a necessity in that part of the 
country. 


Above—One of the largest wrought-iron pipes in 
existence was installed recently near Poughkeep- 
sie, N. Y., at the Danskammer Point Steam Station 
of Central Hudson Gas and Electric Corp., de- 
signed by the engineering firm of Burns & Roe. 
The pipe was fabricated on the site from %-in 
plate by workers of Treadwell Construction Co., 
Midland, Pa. It is 300 ft long, 84 in. in diameter. 
Two longitudinally welded seams were used. The 
pipe ccrries circulating water discharge from the 
station's condenser into the Hudson River 


Right—One of two outdoor GE steam turbine 
generators installed at Morgan Creek Steam- 
Electric Station of Texas Electric Service Co. Each 
unit has a rated generator capacity of 20,000 
kva, 0.8 pf at 0.5 psi hydrogen pressure. They 
generate ot 13,200-v. Turbines are 3600-rpm 
single-flow, single casing, condensing, 17-stage, 
with extraction at 6th, 12th and 15th stages. Re- 
movable housings over turbine governor and ex- 
citer. Each unit is supplied with steam at 850 psi, 
900 F by ca Foster Wheeler 220,000-Ib-per-hr 
outdoor steam generating unit (News Reel, May 
1951, page 73). Plant designed by Ebasco Serv- 
ices, Inc. (Foster Wheeler photo) 


Below—R. M. Casper (right), manager of Allis-Chalmers electrical 
department, and J. L. Singleton, vice president and director of sales 
of the company's general machinery division, study a one-inch-to-one- 
foot scale model of a typical SCS single circuit unit substation de- 
signed for use as a visual selling aid. 

Equipment in the single-circuit unit substation is functionally grouped 
and Mr. Casper points to one of a number of advantages—a single 
assembly unit which houses all switchgear components. 

The SCS unit substation is used for providing 750 to 5000 kva at 
2400 v to 13,200 v to utility and industrial loads. The model, built to 
show the accessibility and flexibility of this particular unit substation, 
is made of wood, metal and plastic 
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Instruments and Controls for Small A-C 
Generators — How to Use Them Right 


HEN CONSIDERING the in- 
stallation of a small generator, 
one of the first problems is to get the 
necessary switchgear and instruments 
for its operation and protection. The 
company from which the equipment 
is purchased will usually recommend 
the instruments needed; but it is the 
engineer who generally has to make 
the final decision. To install too many 
instruments is useless and expensive. 
To install too few instruments is 
hazardous and false economy. 
For the purposes of this article we 
will consider a 1000-kw, 3-phase, 


By DENARD L. GUSLER 


alternating-current generator, rated 
at 4160 v, and 80 per cent power fac- 
tor. The generator will be connected 
star with a grounded neutral. It will 
be expected to operate with other 
generators which have similar elec- 
trical characteristics. Adequate pro- 
tection against overload and unbal- 
anced currents will be provided. 
Typical instruments required are 
shown in the accompanying table. 
While a understanding 
of the purpose and operating prin- 
ciple of instruments is important, it is 
also necessary for the engineer to 


BUS 


/ 
OVERLORD 


know how the instruments are ap- 

lied in the generator control circuits. 

his knowledge is not easily acquired, 
for several reasons. One is the com- 
pactness of modern switchgear and 
the necessity for installing a maxi- 
mum of instruments in a minimum of 
space. Many wires are run together 
in bundles, making them almost im- 
possible to trace out. In high-voltage 
switchgear, most of the instruments 
and wiring are enclosed, so that it is 
difficult for anyone besides the person 
making the installation to study and 
learn the circuits. 


BREAKER CB 


C8 C108 


Diagram of a switchboard for a tyzical 1000-kw, 4160-v, 0.8 pf, 3-phase a-c generator, showing physical layout of instruments and circuits 
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The diagrams that come with the 
switchboard are usually too intricate 
to be readily understandable or, as 
in the case of the single-line sche- 
matic, they are too simple to do much 
good. The average switchboard op- 
erator will perform the daily opera- 
tions without making any effort to 
learn all that takes place 
when a rheostat is turned or a lever 
is moved. Frequently an operator 
will go an entire year without per- 
forming a single function other than 
occasional adjustment of the voltage 
and generator load. 

In the diagram a set of instruments 
for one generator is laid out in general 
as they are physically located, with 
lines representing circuits drawn 
directly to the coils or contacts 
that they are to serve. In considering 
how these instruments are applied in 
the various circuits, it must be under- 
stood that 


A GENERATOR IS ALWAYS IN ONE OF THE 
FOLLOWING CONDITIONS: 
1. OFF THE LINE 
2. IN THE PROCESS OF BEING PUT ON 
THE LINE 


3. ON THE LINE 
4. IN THE PROCESS OF BEING TAKEN 
OFF THE LINE 


Step by step we will consider each 
of these conditions. 


1. Off the Line 


When the generator is at rest all 
instruments are on zero and inactive. 
About the only protection needed is 
a means of preventing a careless op- 
erator from closing the main breaker, 
thus throwing a direct short circuit 
on the system. With reference to the 
diagram it will be seen that the clos- 
ing coil of the circuit breaker cannot 
be operated unless the synchronizing 
switch is turned on. With the syn- 
chronizing switch off, contacts 3-3c 
are open thus 4 accidental 
operation of the main breaker. A 
later discussion will show just how 
this is possible. 

The green indicating light is burn- 
ing when the circuit breaker is open. 
The circuit is from 129 v d-c positive 
fuse 35 amp through 4R of the circuit 
breaker and contact through 5R to 
129 v d-c negative fuse 35 amp. This 
circuit shows possible points of failure 
in case the green light is not burning. 
The most likely cause of failure is a 
burned out bul 


2. In the Process of Being Put 
on the Line 


Step A— Adjust voltage of the 
generator. 

Referring to the diagram, 120-v 
a-c from potential transformer PT 
4200/120v between phases 1 and 3 
flows through the voltage-adjusting 
rheostat to a copper-oxide rectifier in 
the voltage-regulator control cabinet. 
Increased resistance of the rheostat 
will lower the value of the d-c volt- 
oe which operates the torque motor. 

e carbon piles are then tilted for- 
ward, shorting out the resistance of 
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Switchboard Instruments — How They Work and What 
They Are Used For 


A-C VOLTMETER 
Purpose:— To indicate the phase-to-ground 
voltage. Connected to read on any selected phase. 
ting Principle: -- A measuring current 
from a potential transformer flows through a fixed 
field coil, A soft iron core inside the coil is attached 
to a shaft, which carries the indicating pointer. The 
iron core is deflected, in opposition to a spring, in 
proportion to the measuring current. A voltmeter 
switch selects the phase to be measured. 


A-C AMMETER 
Purpose: — To indicate the phase current. Con- 
nected to cond on any selected phase. 
ting le: —- Same as for the volt- 
meter with the exception that the measuring current 
comes from a current transformer. An ammeter 
switch selects the phase to be measur: 


INDICATING WATTMETER 

Purpose: — To indicate the load that the gen- 
erator is carrying in kilowatts. This is not kilowatts 
per phase but the entire generator lor 

Opera Principle: — This meter contains 
two potential coils revolving inside three current 
coils, with a resultant torque governed by the value 
of the two components. The shaft on which the 
potential coils are mounted carries the indicati 
pointer and vanes, which operate between fix 
damping magnets. 


INTEGRATING KILOWATT-HOUR METER 

Purpose: — To record on an integrator the kilo- 
watt output of generator 

ciple: — Same : as the indicating 

watt wit the the op- 


cate the speed of the generator before cutting in the 
sy’ nchroscope. 


ipl type is the 
resonant-circuit meter. The meter has two fixed 
coils inside of which there is an armature coil on a 
shaft, which operates the pointer. The fixed coils 
are alike and connected so that their fluxes Cay 
each other. Each coil is connected in series wit 
inductance-capacitance combination whose con- 
stants are such that series resonance is produced — 
below the operating range for one field circuit, and 
above the operating range for the other. 

These series-resonant circuits provide deflecting 
torque having a definite relationship to the fre- 
quency of the applied voltage, without regard to its 
amplitude. For a 60-cy cle system, the fie id Ce a 
are commonly r 5 cycles 
and 75 cycles. The armature coil is a 
through lead-in spirals having practically no toi 
so that it carries the total current of both 
circuits. 


D-C AMMETER 

Purpose: — To indicate the current from the 
exciter to the field of the generator. 

st meiple: — A current coil is 

mounted on a shaft between the poles of a perma- 
nent magnet. The shaft operates a pointer. Current 
passing through the coil produces a magnetic field 
which interacts with that produced by the perma- 
nent magnet and thus supplies deflecting torque. 


SYNCHROSCOPE This instrument is ex- 
tremely important. 
Purpose: — To indicate whether or not two gen- 
erators, about to be synchronized, have the same 
phase 


erating shaft revolves and 
This same mechanism can be used poy record con- 
tinuously on a strip of paper. 


POWER FACTOR METER 

Purpose: — To indicate the relation between 
the true power and the apparent power of the 
generator. 

ting Principle:—-A common type is 

called the crossed-coil meter. There is a fixed coil 
through which the line current flows and two moving 
coils which are mounted on a common shaft at an 
angle with respect to each other. The moving coi!s 
are connected across the line through a resistor and 
& reactor in such a manner that there is a suitable 
phase difference between the currents in the two 
coils, and so that the torques of the two coils oppose 
each: other. Since this ratio varies as the phase angle 
between the current and the voltage, the instrument 
can be calibrated in terms of any function of the 
phase angle. It is normally calibrated in terms of the 
cosine of the phase angle, which is the power factor 
of the circuit. 


FREQUENCY METER 


Purpose: —— To make it possible for the gen- 
erator to be operated at the correct speed, to pro- 
vide accurate control of electric clocks, and to indi- 


—A common type of 
a. ope is the crossed-coil instrument, which 
is similar in principle to the power factor meter 
previously io ep The essential difference is that 
the moving element must be free to rotate. This 
rotation is made possible by using slip rings = 
carry the current to the moving coils instea 
lead-in spirals. 


OVERCURRENT RELAY 

:— To trip out the generator in case of 
excessive current. 

Princtjle: — These instruments are 
f enerally of the induction-disk construction type. 
he disk is actuated by a current-operating coil on 
The disk shaft carries the 
moving contact which completes the trip circuit 
when it touches the stationary contact. The disk 
shaft is restrained by a spiral spring to give the 
ease contact-closing current and its motion is re- 
tarded by permanent magnets acting on the disk to 

give the correct time delay. 
A seal-in element mounted in the case has its coil 
in series and its contacts in parallel with the main 
contacts such that when the main contacts close 


a laminated maguet. 


the seal-in element picks up, and seals in. When it © 


picks up it raises a target lpoc view, then latches up ~ 


and remains exposed until released by the operator 


the carbon piles which are in series 
with the exciter field rheostat and the 
exciter field. Lowering of the carbon 
pile resistance causes the exciter volt- 
age, and thus the generator voltage, 
to rise in value. Decreasing the resist- 
ance of the voltage adjusting rheostat 
will lower the value of the generator 
voltage. 

Step B— Check generator phase 
voltage. 

The voltmeter switch is connected 
as follows: No. 1 contact to potential 
transformer PA 2400/120v on phase 
1. No. 3c to potential transformer on 

hase 2. No. 4c to potential trans- 
ormer on phase 3. No. 2-3-4 to the 
line voltmeter. To check phase 1 
voltage, contact 1-2 is closed. To 
check phase 2 voltage, contact 3-3¢ 
is closed. To check phase 3 voltage, 
contact 4—4c is closed. 
Step C — Set engine speed by fre- 
quency meter. 

The activating voltage for the fre- 

quency meter comes from the gen- 


Illinois 


erator phase that the voltmeter switch 
is turned to, or from phase 1 through 
4-4c of the synchronizing switch 
when the latter is on and the volt- 
meter switch off 

The engine governor switch has 
two positions; RAISE and LOWER. 
In the raise position contacts 1-2, 
3-4, 1-5, 3-7 are closed, thus operat- 
ing the governor motor in a direction 
that will compress the governor 
spring. In the lower position, contacts 
1-2, 3-4, 1-6, 3-8 make contact, and 


the governor motor rotation is re-~ 


versed, thus releasing the governor 
Pies and unloading the engine or, 
it isn’t synchronized, slowing it 
down. 
Step D — Turn on synchronizing 
switch. 

All contacts close. 

Closed contacts 1-le, 2-2c, 4-4¢ 
energize the synchroscope and fre- 
quency meter on the incoming ma- 
chine. Closed contact 3-3c allows 
main breaker to be operated. 
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Step E— At proper interval, as 
indicated by the synchroscope, close 
the main circuit breaker by turning 
the circuit breaker operating switch 
to the close position. 

Contacts 4—4e close, thus energiz- 
ing coil A in the circuit-breaker clos- 
ing relay. Energized coil A closes 
contacts 2 3 and 5-7. Closed contacts 

3 energize the closing coil of the 
main circuit breaker, thus opening all 
normally-closed contacts and closing 
all normally-open contacts. Contact 
7L on main breaker closes, causing 
coil B to energize through contact 
5-7. Energized coil B operates con- 
tact 9-15 and opens 16-12. Open 
contacts 16-12 de-energize coil A, 
which opens contacts 2-3. Closing 
coil is de-energized on the main cir- 
cuit breaker. Coil B and contacts 
seal-in, to make the system ‘ ree 
free’’ by closing contacts 15-9. Coil 
B is de-energized when the synchro- 
nizing switch is turned off, thus open- 
ing contacts 3-3c. The red light is 
now burning through closed contacts 
3L-4L and the trip coil of the main 
circuit breaker. 


3. On the Line 
Step A — Check phase voltage and 

current from time to time. 

To check generator phase voltage, 
proceed as in step B of condition 2 

To check phase 1 current of the 
generator the ammeter switch is 
turned bg position 1, closing contacts 
2-3-5-9. The circuit is from tap 2 of 
current Ci Z to wattmeter 
tap 3 through current coil to tap 6. 
Tap 6 to tap 18 of watthour meter 
through current coil to tap 17, thence 
to contact 1 on the ammeter switch. 
Current flows through 3 3e to the 
ammeter thence through 2-2c to tap 
6 on overload relay 4. From tap 5 the 
cireuit is to ground. The ammeter 
switch puts the ammeter in series 
with coils in the wattmeter, the kilo- 
watt-hour meter, a phase overload 
relay and an unbalanced circulating 
current overload relay to ground. 

To check phase 2 current of gen- 
erator, the circuit is as above, with 
the exception that closed contacts 
are 1-6-7-9. 

For phase 3, the closed contacts 
are 1-5-10-11. 


Step B— Main circuit breaker 
opens due to overload. 

Contacts between taps 1-2 of all 
overload relays are in parallel with 
contacts 1-2 of the circuit breaker 
operating switch. Closing of any of 


# these contacts will energize the trip 


coil of the main breaker, thus opening 
the circuit. 

Overload relays 1-2-3 shown are 
time-delay type with voltage re- 
straint, which accounts for the po- 
tential element in each relay. 

It will be noted that the current 
transformer ratio is 250/5 amp or 
50/1. The current coil of each over- 
load relay has a movable tap so that 
the relay can be set to trip on the 
desired current. On tap 4, the trip- 
ping current would be 200 amp. On 
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tap 5, the tripping current would be 
250 amp. 


Step C — Adjust the power factor. 
When the generator is on the line, 
the voltage is adjusted by means of 
the voltage adjusting rheostat as in 
Step A of process 2. The voltage will 
remain the same but the power factor 
will change as the generator excita- 
tion is changed. The power factor is 
generally determined by the reactive 
current of the system that the gen- 
erator supplies. Once the correct volt- 
age and power factor are determined, 
all the operator has to do is adjust the 
rheostat. Occasionally it might be 
necessary to adjust the exciter field 
rheostat, but only in rare instances 
when the voltage regulator is inop- 
erative. 

When two generators are operated 
in parallel, it is easily possible to un- 
balance the field excitation so that 
circulating currents will flow between 
the generators through the ground 
connection. When this happens, over- 
load relay 4 will operate to trip out 
one of the generators. If the relay 
fails to operate, one of the generators 
will motorize and run as a synchro- 
nous motor. It is very necessary there- 
fore that the proper power factor be 
maintained at all times. 


Step D— Automatic control of 
the generator voltage. 

Any change of the generator volt- 
age will change the primary and thus 
the secondary voltage of the potential 
transformer PT 4200 /120v. A change 
in the secondary voltage is the same 
in effect as a change in the voltage- 
adjusting rheostat. Once the voltage- 
adjusting rheostat is set the generator 
voltage is controlled by the secondary 
voltage of transformer PT. 


4. In the Process of Being Taken 
Off The Line 


Step A — Turn the governor switch 
to the lower position and, as the gen- 
erator unloads, adjust the power fac- 
tor with the voltage-adjusting rheo- 
stat. 

Step B — At the instant the gen- 
erator unloads, turn the circuit breaker 
operating switch to the open position. 


This closes contacts 1-2, energizing 


the trip coil of the main breaker. This . 


action opens contacts 3L and 4L in 
the trip circuit that cause the red 
light to burn and closes contact 
4R-5R causing the green light to 
come on. 


Voltages Handled on Generator 
Switchboard 


The generator switchboard under 
consideration may be resolved into 
several different voltages for various 
purposes. They are as follows: 

1: — 4160 v — Phase Voltage 

With the generator star-connected, 
see diagram, the voltage of the main 
bus is measured directly between 
phases. This is the main power sup- 
plied by the generator to the equip- 
ment that it operates. 


2:— 2400 v — Phase-to-Ground Volt- 


age 

This is the voltage of any phase to 
ground. Multiplied by the square 
root of 3, it equals the phase voltage. 
Its application in the switchboard is 
adequately shown in diagram. In ad- 
dition, it is widely used for lighting 
transformers and street-lighting cir- 
cuits. 

3: — 120-v A-C — All Potential Trans- 
former secondaries 

Potential transformers PA are con- 
nected from each phase to ground. 
They are used for the voltage ele- 
ments in the indicating wattmeter, 
kilowatthour meter, overload relays, 
voltmeter, frequency meter, and the 
power-factor meter. Potential trans- 
former PAB is connected to the bus 
for the operation of the synchroscope. 
Potential transformer PT operates 
the voltage regulator as previously 
described. 

4:— 1 to 5 amp — All Current Trans- 
formers 

Current transformers Z operate 
current coils as indicated in the cir- 
cuits in Fig. 1. Current transformer 
ZA is for the compensating adjust- 
ment of the voltage regulator. 

5: — 129 v D-C — Control Voltage Sup- 
plied by Batteries 

This voltage is for the sole purpose 
of operating the coils in the circuit 
breaker closing relay, the closing and 
trip coils in the main breaker, and the 
indicating lights. It will be noted that 
there are two circuits: the trip circuit, 
which is fused for 35 amp and the 
closing circuit, fused for 20 amp. The 
trip circuit furnishes the power for 
the indicating lights. This power is 
furnished by batteries connected in 
series and charged continuously by a 
copper-oxide rectifier. The batteries 
provide a reliable source of power un- 
der all conditions and make the 
switchboard much safer to operate. 
6: — 0-150 v D-C — Exciter Voltage 

This voltage will usually have a 
fairly constant value, the current 
being determined by the exciter field 
excitation as regulated by the voltage 
regulator. This voltage is used to 
energize the field of the generator. If 
for any reason the generator field 
switch is opened while the field is 
energized, an enormous current is 
built up. This current discharges 
through the resistor connected across 
the field switch as it opens. An am- 
meter shunt is provided to allow a 
small voltage drop in proportion to 
the flow of current through the cir- 
cuit. An ammeter is connected across 
this shunt to indicate the flow of cur- 
rent in the d-c circuit to the generator. 
7: — 120 v A-C — To the Engine Gov- 

ernor Motor 

This power is supplied from a reg- 
ular lighting circuit in the power 
house. It should be installed and 
fused in such a manner that no one 
ean tamper with it. 

The operator who follows the above 
instructions carefully will improve 
his work and understand what he is 
doing. 
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The NAIL— 
An Indispensable Fastener 


Most of us take nails for granted. They are cheap, so universally available that 
we rarely stop to pick one up, and used for so many purposes that we never think 
of their mechanical significance. At the Atlanta meeting of the ASME in April of 
this year, however, Professor George E. Stern of the Wood Research Laboratory 
of Virginia Polytechnic Institute presented a paper in which he endeavored to 
give the neglected nail some well-deserved attention. This article is based on this 
paper. Because of its length it was necessary to omit much of the technical data 
regarding nail sizes, holding power, relative effectiveness of types, etc., but 
most of the general discussion is included 


HE SIZES and types of nails in 

production and use are numerous. 
Nails are made of low-carbon, high- 
carbon or stainless steel, of alumi- 
num, copper, brass, bronze, chro- 
mium, nickel, and silver alloys. Nails 
are manufactured pointless or with 
blunt, medium or long diamond, 
needle, chisel, duckbill, side or V 


points. They are made headless or 
with standard, medium or large; flat, 
round, oval, cupped, checkered or 
slotted; cone, countersunk, brad, 
hook, double or spiral-wire heads. 


grooved. Grooved-shank nails may be 
provided with a clearance and/or a 
pilot. Special-purpose nails may be 
blued, annealed, tempered; hot or 
electro galvanized; copper, nickel, 
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The round-, triangular-, square- or tin or cadmium plated; phosphatized 
rectangular-shank nails may be or resin coated. Altogether, more 
smooth, barbed, etched, twisted than one-thousand sizes and types of 
or spirally, helically or annularly nails are made on request of the 
numerous nail users. 


Nail Size 

The nail length ranges from 1% in. 
for a needle-thin round-headed es- 
cutcheon pin to six inches for a heavy 
structural fastener. The minimum 
nail diameter is that which is re- 
quired to drive the nail satisfactorily 
without buckling the shank. Thus, 
hardened steel nails may be made of 
wires of smaller diameters than non- 
hardened nails, while the somewhat 
soft aluminum-alloy nails or deeply 
grooved-shank nails often need to be 
made of larger wires than common 
plain-shank steel nails. Consequently, 
the nail diameter changes with some 
of the design variables. It is, how- 
ever, standardized to a considerable 
extent. 

The nail which is employed for 
most common uses is the Common 
Nail, a round- and plain-shank low- 
carbon-steel nail made in penny sizes. 

Since a number of standard gages 
are in concurrent use, the steel-wire 
gage employed is to be given if nail 
diameters are specified by wire gage. 
Despite the prevailing practice of 
specifying nails by penny size and 
wire-gage number, it has become 
more and more acceptable to specify 
nails by Length in Inches by Diam- 
eter in Inches. This procedure is 
simpler and leads to less uncertainty 
on the part of nail manufacturer and 
nail user. 

Prevailing practice and experience 
have led to the recommendation of 
selecting the nail length in such a 


Fig. 1. Typical helically grooved 
“Screwtite” and annularly grooved 
“Stronghold” nails. insets giving 
groove details are shown enlarged 
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way which allows a shank penetration 
of one-haif of the nail length for dense 
hardwood and two-third of the nail 
length for softer woods. In the case of 
improved nails with increased hold- 
ing power, as compared with that of 
plain-shank bright-finished nails, the 
shank penetration can be decreased 
provided increased holding power per 
nail is not required. Thus, improved 
nails may be either shorter or of 
smaller wire than plain-shank nails 
without decreasing the holding power 
per nail. 

The nail size is, of course, also in- 
fluenced by its end use. Thus, roofing 
nails which are to fasten relatively 
thin material must have longer nail 
shanks than would be computed by 
the above given rule. Similarly, such 
nails which are to fasten heavy mate- 
rial usuaily have to have large shank 
diameters or have to penetrate deeper 
into wood because of the necessity to 
provide sufficient resistance to with- 
drawal. 

According to the “Wood Hand- 
book,’”’ the axial withdrawal re- 
sistance per inch of penetration of 
plain-shank nails varies in most cases 
directly with the nail diameter. Ac- 
cording to this reference, the lateral 
load-carrying capacity of these nails 
varies with the 1.5th power of their 
diameter. These general statements 
make it possible to compute the ap- 
proximate nail-holding properties, al- 
though actual test data may vary 
from the computed 

ata. 


Nail Material 

The commonly used nail is made of 
low-carbon-steel SAE 1008 or 1010. 
If a stiff nail is required, a large nail 
diameter may be specified. If this is 
not advisable, the naii may be made 
from wire having a slightly higher 
carbon content. If maximum possible 
stiffness is specified, nails may be 
made of high-carbon-steel alloys and 
subsequently oil-hardened and tem- 
pered. Such nails can be made to be 
driven into hardwoods and concrete 
and through steel plates. A large per- 
centage of the flooring nails manu- 
factured today are made of high- 
carbon-steel wire and subsequently 
heat treated in order to assure satis- 
factory driving through hard oak or 
maple flooring. Since high-carbon- 
steel nails can be and usually are 
made of slightly smaller diameter 
than low-carbon-steel nails of same 
type and length, high-carbon-steel 
nails are somewhat easier to drive 
and have correspondingly smaller 
holding properties than the same- 
length low-carbon-steel nails. 

Monel, a nickel-copper alloy, and 
stainless steel, a chromium-nickel- 
steel alloy, are used for nail manu- 
facture when the nail has to resist the 
action of strong acids and alkalis, 
such as salt brines, vinegar, fruit and 
vegetable juices, milk and dairy prod- 
ucts, photographic reagents, wood 
and paper pulp, and many other 
liquids. Thus, they are used especially 
in the manufacture of tanks, vats, 
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and containers in contact with acid 
and alkaline chemicals and also where 
they are in contact with products 
which must be protected from dis- 
coloration. For many purposes, e.g. 
building, the Monel nail is considered 
superior to stainless-steel nail. 
Monel, stainless-steel, copper, 
brass, and bronze-alloy nails are used 
when nail corrosion and rust forma- 
tion are to be prevented and the par- 
ticular applications require the use 
of the relatively expensive metals. 
The advantages of aluminum-alloy 
nails are principally their freedom 
from staining and rusting, while cost- 
ing less than copper-base-alloy, Monel 
or stainless-steel nails. Their light 
weight is another advantage. The 
fact that almost three times as many 
aluminum-alloy nails as steel nails 
are contained in a pound makes the 
use of aluminum-alloy nails both 
practical and feasible where their 
limitations in strength are not detri- 
mental. In accordance with FHA re- 
quirements, aluminum-alloy nails 
must be etched. The etching process 
removes dirt, grease, and oil from the 
nails and roughens their surface. 


Nail Point 


The selection of the proper type of 
nail point depends upon the nail use. 
The point can be of influence on both 
the nail-holding power and the split- 
ting resistance of wood into which 
the nail is driven. 

The majority of nails are provided 
with regular diamond points. The 
gradual taper of this point causes the 
nail to hold well without splitting the 
less dense woods during driving. 
Dense woods are better nailed wit 
blunt-pointed nails. They pierce the 
wood fibers rather than spread them, 
thus, prevent splitting the wood. 
For fast nailing, long diamond points 
and needle points, shaped somewhat 
like a sharpened pencil, may be used. 
These sharp points allow the nail to 
be set before driving and penetrate 
qu uickly without too great an effort. 

he round needle points do not tear 
or break, but spread the material to 
be fastened, thus are particularly de- 
sirable in nailing fabrics such as car- 
pets. The chisel point, resembling a 
screw-driver point, eases large nails 
through hardwood. V-shaped points, 
similar to chisel points, however with 
a grooved end, are still more effective 
than blunt diamond points in pre- 
venting splitting of dense wood. The 
duckbill-pointed nail is used for hold- 
ing thin materials which might split 
during driving. The latter point is 
used when nails are to be clinched; 
that is, if the point is to be bent over 
after having penetrated the wood. 
This point is self-clinching if used 
with a backing or clinching plate. The 
side point, with off-center tip, is an- 
other point which is particularly suit- 
able for clinching in nailing hard 
w 
In general, a nail with a long sharp 
point may have greater holding power 
than one with a blunt or medium 
long point. The effect of the point 
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design on the driving resistance and 
holding properties of nails is, how- 
ever, relatively small and, thus, often 
practically insignificant from the 
strength viewpoint. Clinching can 
improve the holding power of a plain- 
shank nail. The use of nails with 
poy grooved shanks having simi- 

ar or even greater holding power 
may, however, be more practical and 
economical and assure more uniform 
and reliable strength than attained 
by clinching. 


Nail Head 

The selection of the type of nail 
head is also governed by its end use. 
The nail may be headless, have a 
small brad head as in the case of fin- 
ishing nails, or a countersunk head 
as in the case of casing nails to ac- 
commodate flush countersunk nailing 
with minimum head holes in the fin- 


Fig. 2. Some nail points 


ished item. In these < uses, the fric- 
tional resistance between nail shank 
and wood is almost the only means 
which can prevent the nail from being 
pulled through. The larger resistance 


to pull through is required, the larger — 


the head has to be. Thus, ‘for nailing 
somewhat soft materials, such as 
asphalt roofing, gypsum sheathing, 
and insulation ede and felts, extra 
large heads may be specified. For 
fastening of insulation padding, spiral- 
wire heads have been developed which 
are more economical to manufacture 
than the extra large flat heads other- 
wise required. 

For special purposes, round, oval, 
cone, and hook heads are used. Du- 
plex headed nails are particularly 
suitable for temporary use, such as in 
scaffolds and framework when the 
nails are pulled after having fulfilled 


their purpose. The head surface may — 


be flat, cupped to accommodate nail 
setting or checkered to provide a 
large surface area. The head can be 
slotted to allow turning of the nail 
with a screw driver or to simulate a 
screw head. 

The nail head may be provided 
with a small or generous fillet be- 
tween head and shank to prevent 
pulling of the nail head from the 
shank. Underneath the head, small 
fins may remain from the heading 
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operation during manufacture. These 
fins may be satisfactory from the 
application viewpoint. On the other 
hand, under certain conditions, they 
may crack the material to be fas- 
tened, such as asbestos shingles, or 
enlarge the nail hole with detrimental 
effect. Thus, nails with smooth sur- 
face underneath their heads may be 
specified under given conditions. 


Nail Shank 

Most nails are made of round 
wires, although triangular and square 
wires are used for a limited number 
of special nails. 

Chemical etching of the nail sur- 
face can increase the nail-holding 
power. This increase is, however, 


Fig. 3. Samples of pilots for grooved nail shanks 


only of a temporary nature since 
moisture in the wood, both when the 
nail is driven and if occurring later, 
results in chemical digestion of the 
wood fibers in contact with the nail. 

Barbing of the nail shank can de- 
crease the resistance to withdrawal if 
the barbed nail is pulled immediately 
after driving. However, barbing can 
be beneficial when limited moisture 
changes occur in the dry wood into 
which the nail was driven. 

Triangular- and square-shank nails 
can be twisted or nails can be made 
of twisted triangular or square wire 
in order to provide threaded shanks 
offering increased holding properties. 
In the latter case, the nail shank is of 
necessity twisted all the way from 
head to point. 

In order to attain maximum hold- 
ing properties, spiral, helical or an- 
nular grooves may be rolled onto the 
plain-shank nail. The groove shoul- 
ders may consist of single or have 
both primary and secondary shoul- 
ders of different heights with varying 
upsets, clearance and tooth angles. 
The groove roots may be rounded or 
flat. The groove spacing and groove 
angle may vary. Thus, a comparison 
of groove-shank nails is only feasible 
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if consideration is given to the varia- 
tions in groove design. 

Helically grooved nails with long 
pitch turn as they are driven into 
wood. The grooves displace the wood 
fibers and form a thread in the wood. 
Thereby, the surrounding fibers are 
compressed and the frictional resist- 
ance between wood and shank sur- 
face is increased. These nails can grip 
wood so tightly that, during forced 
nail extraction, the nail shank may 
even be counter-twisted in its reverse 
direction. 

When annularly grooved nails are 
driven into wood, the fibers are forced 
over the ring shoulder into their an- 
nular grooves like wedges to be re- 
leased only when the wood is de- 
stroyed or decayed. Because of the 
piercing action of these nails, they 
may even penetrate encased knots 
during driving. 

Grooved nails may be provided 
with a clearance, that is, a plain un- 
threaded portion of the nail-shank 
between head and grooves. No bene- 
fit ean be derived from grooves em- 
bedded in the piece of material to be 
fastened. Thus, the length of the 
clearance is best determined in such 
a way that it extends throughout and 
slightly beyond the depth of the 
piece to be fastened. Then, a full 
shank section exists where maximum 
flexural and shear stresses may be 
found. 

A spirally or helically grooved nail 
provided with a proper clearance may 
hold the item to be fastened tighter 
than the same nail without a clear- 
ance. If, as a result of the clearance, 
no threads can grip the wood fibers 
of the piece to be fastened, the nail 
can freely turn itself into the wood to 
which the piece is fastened and, thus, 
pull the two pieces tighter together. 
Hence, for example, the unthreaded 
portion of the nail can turn freely in 
the top hardwood flooring strip, while 
the rest of the nail shank threads it- 
self into the softwood sub-flooring 
plank. Thus, final driving of the nail 
with proper clearance can pull the 
top and sub-flooring tighter together 
than is possible with a nail threaded 
up to the head. 

For ease in initial driving of nails 
with grooved shanks, a short pilot 
may be used; that is, for a short 
length from the nail point the nail 
shank is plain and grooving starts 
only beyond that length. A short 
pilot does not have any appreciable 
influence on the nail-holding proper- 
ties of properly grooved nails. How- 
ever, a pilot can decrease the holding 
properties of unsatisfactorily grooved 
nails, since the full nail-shank section 
of the pilot may prevent groove 
shoulders of insufficient diameter 
from forming the desired spiral or 
helical grooves in the wood into 
which the nail is driven. 


Nail Treatment 
Low-carbon-steel nails may be 
blued by heat treating and, thus, 
sterilized for sanitary reasons. High- 
carbon-steel nails may be hardened, 
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that is, heated, oil quenched, and 
tempered in order to increase their 
stiffness and strength. 

In order to protect steel nails from 
corrosion, they may be hot or electro 
galvanized; that is, provided with a 
continuous zine coating. Thus, under 
severe exposure conditions, a prop- 
erly galvanized nail is expected to 
last from two to three times as long 
as a non-coated low-carbon-steel nail. 

Nails can be copper, nickel, tin or 
cadmium plated with coatings which, 
if properly applied, can be as effective 
as a thick zine coating in making the 
nails corrosion resistant. Thin coat- 
ings are so ineffectual as rust preven- 
tives that they are regarded prac- 
tically as ornamental finishes. One 
reason for this is that the deposit is 
not thoroughly homogeneous and gal- 
vanic action between the two metals 
takes place. This is especially true of 
copper on steel. A heavy deposit 
remedies this, but to attain effective- 
ness would cost too much, or much 
more than a heavy hot-zinc coating. 

To provide limited corrosion re- 
sistance, nails can also receive a 
phosphate dip-coating containing oxi- 
dizing agents. Cement-coated nails 
have a resinous coating which is de- 
signed to be melted by the frictional 
resistance produced during penetra- 
tion of the wood by the coated nail 
shank. The melted resin is to provide 
a bond between the nail shank and 
the surrounding wood fibers. Such 
bonds, if stronger than the friction 
between nail shank and wood, may 
increase the withdrawal resistance of 
nails immediately after driving, as 
may be the case if cement-coated nails 
are driven into light woods. This in- 
crease, as attributed to cement coat- 
ing, however, drops off in the heavier 
woods to practically no advantage 
over non-coated nails. The initial in- 
crease in withdrawal resistance may 
partly disappear in time, particularly 
if the nails are driven into green or 
partially air-dry woods. Cement coat- 
ing apparently has no appreciably 
beneficial effect on the withdrawal 
resistance of grooved nails. 


TOOL BOX 


BY PAINTING THE INSIDE surfaces 
of a tool box with white paint or 
preferably white enamel, as shown, 
small tools will be seen more readily. 
This is especially helpful when work- 
ing in poorly lighted areas. 


PAINT OR 
ENAMEL SIDE 
OF BOX WITH 


WHITE 
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By FRANK S. DRECHSLER 


. Steps in the solution of combustion 


combustion problems 


Mechanical Engineering Department, University of Delaware, Newark, Del. 


ANY COMBUSTION problems 
may be worked out by means of 
formulae. If, however, the formula 
fai's to apply to our immediate prob- 
lem, or if we wish to picture clearly 
the complete combustion process, we 
must go back to basic theory. 
Often basic theory is not under- 
stood. One reason for this may be the 


wide use of chemical symbols by the 
combustion engineer. The funda- 
mentals of combustion problem the- 
ory, however, are based only on a lit- 
tle common sense and a fair back- 
ground of arithmetic; so that an aver- 
age high school student should be 
able to understand them without dif- 
ficulty. Take for example the follow- 


Fig. 1. These marbles will help to explain combustion problems 


The following symbols are used below: 
RED MARBLES 


BLUE MARBLES @ 
GREY MARBLES & 


Weight: 12 Ib each 
Weight: 2 Ib each 


Weight: 137 Ib each 


The following are the desired combinations: 


ONE GREY FOR EACH RED 


+ ® 


Ya OF ONE GREY FOR EACH BLUE 


Q 


With one red marble we use one grey, therefore for four red marbles, we need 


four grey ones. 


eg 


With one blue marble we need only 2 grey, therefore, for every two blue marbles 


3 4 


we need one grey and for six blue marbles we need three grey. 


TOTAL GREY USED: 7 


TOTAL WEIGHT OF RED MARBLES: 4 x 12 
TOTAL WEIGHT OF BLUE MARBLES: 6 x 2 
TOTAL WEIGHT OF GREY MARBLES: 7 x 137 


ing, which is nothing else but a com- 
bustion problem in disguise: 


if you had four red, six blue and a number of 
grey marbles, all of which are of the same size, but 
made of different material, so that each red mar- 
ble weighs |2 Ib, each blue 2 Ib, and each grey 
137 Ib; and if you were to arrange these in such 
a way that beside each red marble you put one 
grey and beside each blue marble you put one 
half of a grey marble: 
(a) How many grey marbles would you need? 
(b) What is the weight of oll the grey marbles 
you used? 
(c) What is the combined weight of all red and 
blue marbles? 


The solution to this problem is 
shown in Fig. 1. — The total number 
of grey marbles used is clearly seven 
(each weighing 137 lb). The total 
weight of grey marbles is 7 x 137 or 
959 lb. Also the weight of the four red 
marbles (12 lb each), and six blue 
(2 lb each) adds up to 60 lb. 


If in place of red and blue marbles, 
we use the term carbon and hydrogen, 
then the colored marbles represent a 
hydrocarbon fuel of given. composi- 
tion. If the grey marbles represent the 
amount of air required for combus- 
tion, then the 959 to 60 weight ratio 
is the air to fuel ratio required for 
combustion of the given fuel. 

Solutions to all types of combus- 
tion problems ean be found in a 


similar manner, and as easily. This | 


should still hold true when we replace 
a marble by a conventional chemical 
symbol. 


Combustion Engineering 
Shorthand 


Chemical symbols such as we use 
in combustion problems are a form of 
engineering shorthand. A symbol 
identifies a given substance, denotes 
a unit volume, generally a mol volume 
of that substance, and represents the 
weight, called molecular weight, of a 
mol volume. Table 1 lists a number of 
symbols that should be identified 
with the above properties as well as 
some other symbols, which are used 
when writing a chemical reaction, or 
for that matter, when describing a 
combustion process. In place of mar- 
bles, we deal with fuel constituents 
or other chemical elements. The unit 
size is replaced by a volume called 
mol volume, and naturally the weight 
of this unit volume will again depend 
on the substance. 


Air for Combustion 


Combustion is the chemical com- 
bination which takes place between 
constituents of a fuel and oxygen. 
Theoretically, this combination can 
take place only in a definite manner. 

Table II gives the number of vol- 
umes of oxygen needed for combus- 
tion of one volume of a given sub- 
stance, and the number of volumes 
of the resultant product formed due 
to combustion. The conditions are 
similar to those set up in our problem 
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with the colored marbles, where, just 
as in the above case, only a definite 
combination was permissible. If now 
in a problem, we burn ten mol vol- 
umes of a substance, we will require 
ten times as much oxygen as indi- 
cated in Table II, and form ten times 
as many mol volumes of products of 
combustion. 

The basic equations shown in 
Table II will not change if we use air 
for combustion in place of oxygen. 
Air is a mixture of oxygen and nitro- 
gen. The nitrogen is not affected dur- 
ing combustion; it is left over after 
the oxygen combines. This is similar 
to the case of a mixture of iron filings 
and sand brought into the vicinity of 
a magnetic field. Only the iron filings 
respond. The one difference, however, 
is that oxygen and nitrogen in air 
are mixed in a definite proportion, 
so that with every mol volume of oxy- 
gen, there are 3.78 mol volumes of 
nitrogen associated with it; or for 
every mol volume of oxygen that we 
need for combustion, 3.78 mol vol- 
umes of nitrogen are left over. This 
is a very useful relationship, which 
should be remembered. Of further 
help is the weight relation that can be 
derived from the above statement. 
That is, for every mol volume of oxy- 
gen (or 32 lb) we have 3.78 mol vol- 


OXYGEN AND 
NITROGEN 
is MIXTURE 
YA 4 


CARBON 
HYDROGEN 
ETC. 


which means that a total of 137.8 lb 
of air must be supplied, wherever 
there is need for one mol volume of 
oxygen. Fig. 2 illustrates this point. 


Steps in the Solution of 
Combustion Probiems 
In combustion problems where the 
fuel analysis is known, three steps 
are suggested. These are: 


I. Determine the volume rela- 
tion, between constituents, for 
a definite weight of fuel. 

II. Find, for each constituent in- 
dividually, the total mol vol- 
ume of oxygen required for 
combustion of that constitu- 


umes of nitrogen (or 3.78 x 28 Ib), ent. 
TABLE | 
Chemical Symbol Weight of Color 
1 Mol Volume Substance 1 Mol Volume Code 
(Cc) Carbon 12 Ib red 
(H2) Hydrogen 2 Ib blue 
(N.) Nitrogen 28 Ib black 
(O,) Oxygen 32 Ib white 
Carbon Dioxide 44 Ib 
(co) Carbon Monoxide 28 Ib 
(CH,) Methane 16 Ib 
(H,0) Water 18 Ib 
Other Symbols. Meoning of Symbol. 
+ Combines with or Reacts with 
= | Forms 
TABLE 
Mol Volumes 
Mol Volume Number of Mol of Products Chemical 
of Substance Volumes of Oxygen Formed due to Equation 
Req for Comb. Reaction 
(c)* (O2) (CO.) (C) + (Ox) = 
(c) % (Oz) (CO) (C) + % (O2) = (CO) 
(H:0) (H2) + (O2) = (H,0) 
(No) Does Not Burn (Ne) (No) 
(co) % (O02) (COs) (CO) + (O02) = (CO,) 
(CH,) or (C + 2 2 (CO), 2 (CH,) + 2 (O,) = 


(COs) + (O2) = 


The quventiaws ore used around one mol volume of the dhemenranest 
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excess. 


III. Find the mol volumes of nitro- 
gen associated with the total 
oxygen used up, and the 
products of combustion thus 
formed 


From the above, we can write the 
complete combustion equation (as a 
mol volume relation). Basically, this 
would read as in Equation I. 

To illustrate our discussion an ex- 
ample is shown below: 


For a fuel having a weight analysis 
C 60%; H, 40%, determine: air-fuel 
ratio (ideal), air:fuel ratio (actual), 
when 50°, excess air is supplied: 


Step I — The fuel analysis as given 
may be read as follows: In 100 lb of 
fuel, there are 60 lb of Carbon and 
40 lb of Hydrogen. As a molecular 
volume of Carbon weighs 12 lb (Ta- 
ble I), in 100 lb of fuel there are 5 
molecular volumes of Carbon (60/12). 
Similarly, as a mol volume of hydro- 
gen weighs 2 lb, we will find 20 mol 
volumes of hydrogen in 100 Ib of the 
given fuel. 
Step II—- 5(C) need 5 

(From Table IT) 

20 (H:) need 10 (O,) 
Total mol volumes 15 (O.,) 
needed 


Fig. 2. Combustion of fuel 


Using O to represent oxygen, and 
& to represent nitrogen, air would 
be illustrated by: 


+ 3.78 | 


32 Ib + 105.8 Ib 
137.8 Ib total 


(Sometimes the relation 20.9 (O.); 79.1 
(N.) is used. Note that this still means 
1 (O.) for 79.1/20.9 = 3.78 (N.) 


(PRODUCTS COMBUSTION) } 
COMBUSTION Z 
<3 FUEL 
(FUEL CONSTITUENTS) 
y My, 
_§ 
: 
7 
| 
78 


Step III— TOTAL NITROGEN 
ASSOCIATED 3.78 x 15 mol vol- 
umes of (N:) 


Step II already gives the air:fuel 
ratio. 15 (O,) used, means we had 
to supply 15 x 1387.8 lb of air, (see 
o- 2), for combustion of 100 lb of 
ue 


The combustion equation could be 
written as Equation II, below. 


AFTER COMBUSTION 


20 
NITROGEN 


As we have the volume relation for 
100 lb of fuel, we also have the weight 
relation. (For we know the weight of 
every Mae gf in the above equation 
from Table I 


Note that for 100 lb of fuel: 
a. 15 (O.) represents the total oxy- 


+ [7s x15 ws | [7s + 7.5 X 3.78 | 


FUEL OXYGEN NEEDED ] , [ associated | , [ OXYGEN ASSOCIATED | _ 
constituents |*| FoR COMBUSTION |*| NITROGEN | IN EXCESS” NITROGEN 
MINIMUM AIR EXCESS AIR 
COMBUSTION NITROGEN | * | OXYGEN 
Equation | 


+ E (0) 15 + (On) +7.5 X 378 


Equation I! 


n needed for combustion 
ae x 137. 8 lb of air are needed for 
combustion 
7.5 (Oz) represents the excess oxy- 
gen supplied 
.8 lb of excess air are 
ied 
. ib of (CO,) are formed. 


a 9 


f. 20 x 18 lb of (H,O) are formed. 

g. The DRY PRODUCTS by vol- 
ume are: 5; 15 x 3.78; 7.5; 7.5 
x 3.78; mol "volumes. 

h. The % CO, in the DRY PROD- 
UCTS is: a of mol vol- 
umes from “ 

i. The DRY PRODUCTS BY 
WEIGHT are: 15 x 3.78 x 28; 
x 82; 7.5 x 3.78 x 28; 5 x 44 


The complete combustion equa- 
tion, as may be seen from the above, 
will yield all the results that are nec- 
essary for solution of any specific 
combustion problem. 

In conclusion it should be said 
that the working of combustion prob- 
lems is largely a matter of practice. 
At first, the method outlined above 
may take a little longer than substitu- 
tion into formulae, but with practice 
it becomes equally simple. 


Electricity and t 


Effects of Electric Currents 


T HAS been known for quite some 
time that an electric current may 
produce a cataract of the human eye. 
A cataract is a disease of the eye 
which consists in the loss of transpar- 
ency of its lens. All light has to pass 
through the lens, and if it becomes 
opaque, blindness is the result. The 
opacity is usually very gradual, an 
average period of ripening of a cata- 
ract is about two years. 


Cause of Cataract 

Dr. J. G. Bellows has reported on 
cases of cataract in human beings as a 
result of direct current, high voltage 
alternating current, lightning stroke 
and electric shock therapy. A recent 
survey by Drs. K. and L. Daily men- 
tioned at least 80 cases as recorded in 
the literature. Cataracts have also 
been produced experimentally in 
animals by the passage of an electric 
current through the eye without the 
development of any other abnormal- 
it 


y. 
It is not clear whether the cata- 


Cataract of the eye due to electric current . . . 
of the electric arc on the eye... 
from electric arcs 


he Eye 


on the Human Eye... 
Effects 
Protection of eyes 


By DR. W. SCHWEISHEIMER 


racts caused by the electric current 
resulted from the electrolysis within 
the eye tissues after the passage of 
the current, or whether heat effects 

roduced in the eye were responsible. 

here have been described a few 
cases of cataract supposedly due to 
electricity in which the current did 
not pass through the eye. 

The cataracts resulting from the 
passage of an electric current through 
the eye have a variable period until 
development. Dr. David G. Cogan 
says, the period is usually a matter of 
several months, but in one case at 
least it was reported to be as long as 
eleven years; the latter cataract was 
caused by lightning. These cataracts 
may remain stationery for a long 
period but are usually progressive. 

The best known treatment for 
cataract is the operative removal of 
the opaque lens after the cataract 
has ripened. After the removal of the 
lens it is necessary to provide the pa- 
tient with an artificial lens, that 
means, with glasses having convex 
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lenses like the natural lens. The op- 
erative treatment of the cataract is a 
highly successful therapy. 


Electric Arc and Eye 

Are flash, usually an eye inflamma- 
tion (conjunctivitis) of both eyes is 
caused by excessive exposure to the 
welders’ electric arc. It is character- 
ized by delayed onset, duration of 24 
hrs, red eyes, swelling of the lids, 
slight sunburn of the face, production 
of tears, dread or intolerance of light 
and a feeling of sand in the eyes. 
Electric welding has largely replaced 
riveting and bolting for assembling 
metal shapes in industry. 

Modern are welding practice is a 
highly specialized branch of the 
electrical industry. A typical case of 


ye 
2 
i 
| 
= 
2 Wy 
\ Z 
SSS / 
79 
a 


“Tue PRACTICAL ENGINEER 
AND ELECTRICIAN 


are flash has been described by For- 
rest E. Rieke, Medical Supervisor, 
Oregon Shipbuiiding Co. In a typical 
case the workman leaves the job in a 
healthy condition. He is unaware 
that he has received an eye injury 
until he has been at home for several 
hours. The day shift man usually 
wakens at midnight or later with 
painful, sandy, swollen eyes. The 
workman is rarely sick during the 
shift in which he has received the 
ultraviolet overdose from the electric 
are. Arc flash is not due to the single 
bright flash but rather to an accumu- 
lated strong exposure. 


Story about the Arc Flash 


It is commonplace for workmen, 
Dr. Rieke says, to enter the eye 
treatment room seeking treatment 
for arc flash. Examination reveals 
normal eyes. The workman tells this 
story: “I have no pain, but I was 
working near a welder a few minutes 
ago when he struck an arc. I’m sure I 
was flashed, so I want some of that 
medicine put in my eyes which you 
use to prevent arc flash trouble.” 

However, there is no such preven- 
tive medicine. 

The treatment is directed toward 
relief of local pain, redness, heat, in- 
tolerance of light and sandy feeling. 
In severe cases pain-relieving medi- 
cines are needed. For control of elec- 
tric are flash protective devices have 
been employed: flash goggles with 
side guards, helmets, welding cloth- 
ing, screens surrounding the welder 
at work. Personal experience is most 
important, repeaters are few and 
they usually have been caught off 
guard. It has occasionally been neces- 
sary to change the location of work 
for certain very blond or red haired 
workers from shops in which they 
were constantly bombarded by radia- 
tion from nearby welding operations; 
they are particularly sensitive to 
such effects of electrical energy. 

The most important exposure to 
radiant energy is that of ultraviolet, 
infrared, and intense visible light 
radiation from electric welding areas. 
The protective devices for controlling 
these exposure are effective, as we 
see from a list in Gafafer’s ‘“ Manual 
of Industrial Hygiene.” (See accom- 
panying fable.) 


A recent survey of about fifty cases 
of electric ophthalmia (flash burn of 
the eyes) was made by Dr. L. K. 
Woodward. Goggles and hoods, he 
says, give adequate protection against 
this accident. By proper care all signs 
disappear in most cases within 24 
hr, and almost certainly within 48 
hr. 

Dr. C. E. Benson stated that it is 
not the welder who is the most fre- 
quent victim of his own electric are 
but the workman engaged in work 
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Protection Required for Electric Arc 


Operation 


Protection 


Production welding at a permanent location 


Working in the vicinity of a welding operation 


Light gas cutting and welding, light electric spot 
welding 

Gas cutting, medium gas welding, arc welding up 
to 30 amps 

Heavy gas welding, arc cutting, welding between 
30 and 75 amps 

Arc welding and cutting between 75 and 200 
omps 

Arc welding and cutting between 200 and 400 
amps 

Arc welding and cutting above 400 amps 


Permanent shield with proper density light filter; 
helmet or hand shield with proper density light 
filter; or goggles with proper density lens. 
Goggles or spectacles with No. 3 or No. 4 shade 
lens 

Goggles or spectacles with No. 5 shade lens 


Helmet, shield or goggles with No. 6 shade filter 
glass 

Helmet, shield or in some cases goggles with No. 8 
shade filter glass 

Helmet or shield with No. 10 shade filter glass 


Helmet or shield with No. 12 shade filter glass 
Helmet or shield with No. 14 shade filter glass 


near him. The welder protects him- 
self with a hood. He may, however, 
receive a flash injury from another 
welder’s arc, or from his own “‘acci- 


dentally struck” are while his hood is 
raised. Minimal safe distance to a 
welder’s arc without protection by 
goggles is estimated as 200 ft. 


HOW DOES COLD AFFECT 
OXYGEN PRESSURES? 


Dip you know that heat and cold 
affect oxygen pressures? When un- 
used cylinders of oxygen are stored 
outdoors in cold weather they may 
show pressures of less than 2200 
pounds until they warm up to room 
temperature. 

Do not be concerned about this. 


TEMPERATURE OEG.F. 


The oxygen has not been lost — it is 
still in the cylinder. It works just 
like the mercury in a thermometer. 
Heat expands the mercury and it 
rises in the glass tube. When it is 
cold the mercury contracts and falls 
to the bottom of the tube but not a 
bit of the mercury has been lost. 
The oxygen stored in cylinders for 
cutting and welding works in a sim- 
ilar way. Cylinders are filled at the 
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How to Estimate Oxygen Volume in "K" and “Dey” (Linde) Cylinders 


This chart will show within 5 to 10 cu ft the oxygen volume in a cylinder at any ordinary temperature. 
Locate the point on the chart where the vertical line (cylinder gage pressure) crosses the diagonal line 
(temperature) and then follow the horizontal line to read the figure at the left side for “K"’ or the right for 
“DEY” cylinders. If, for example, the oxygen pressure in a K cylinder reads 1400 psi and the room 
temperature is 60 F, the approximate volume of oxygen in the cylinder is 160 cu ft. Note: Use left hand 


scale for “K" cylinders and the right hand scale for “DEY” 
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charging plant to a pressure of 2200 
pounds per square inch at a tem- 
perature of 70 degrees’ F. When a 
full cylinder stands outdoors with the 
temperature at 20 F, the pressure 
may be only about 1900 pounds per 
square inch, but it will still contain 


If you want to estimate more ex- 
actly the volume of oxygen in your 
cylinders at temperatures between 
0 and 110 F, the accompanying chart 
will enable you to do it quickly and 
easily. It was designed by Linde Air 
Products Company, and is quite 


“in the name of all that’s holy, does 
that 10'° business mean? What does 
that 10-?* mean and why minus 28?” 
and so on? 

Or you may see this; (2.0 x 10°) X 
(7.5 X 105) = 15 x 10% = 150,000,- 
000,000 


the full amount of oxygen. accurate. 


Basic Power Plant FIGURING 


By WILLIAM H. ENGELMAN 


Mechanical Engineer, Department of Water & Light, 


City of Cleveland, Ohio 
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How to Use the Power of 10 in Figuring 


Power Plant Problems 


rm STUDYING engineering text- 
books and handbooks and maga- 
zines, and in a great deal of the scien- 
tific literature you run across, you 
often see statements like this: 
“There are 26 < 10° Btu in a ton 


The processes involved utilize the powers of 10 in a unique manner: 

10° = 1; 10' = 10; 10 = 100; 10° = 1000; 10 = 10,000; etc. 

Note: Any number other than zero affected by a zero exponent equals 1, 
thus: 


10 a” 
om = 1;— = = = 
i0 10! 10' 10° 1; a 1 

An interesting feature is that the powers of 10 denote the number of zeros 
after the 1, or the number of places to the right of 1 to move the decimal 
point— also: 

1/10 = 107! = 0.1; 1/100 = 107? = 0.01; 1/1000 = 10-* = 0.001; 

1/10,000 = 10-* = 0.0001; 1/100,000 = 10-5 = 0.00001; etc. 

In this case the power tells the number of places to the left of 1 to move 
the decimal point. Also note that the algebraic sum or difference of the 
exponents indicates the power of 10 in the answer. 

10! X 10°? = 10°? = 107 = 0.1 
10? X 107? = 1072 = 10° =1 
10? X 10? = = 10 = 10,000 

Now to make use of this knowledge, let us take practical examples: 
1: — 195,458 X 754,221 = 2 

First take 195,458 and divide and multiply by enough powers of 10 to 
reduce the value to 1.95458; we do the division, but only indicate the mul- 
tiplication like this: 

1 
195,458 X = 195,458 X 10° = 1.95458 10° 
105 
754,221 X 754,221 10° K 1075 = 7.54221 XK 10° 
Now we have: 1.95458 & 10° X 7.54221 & 10° 
or approximately 2.0 X 7.5 K 10" = 15 K 10" = 150,000,000,000. 
Actually it is 147,418,528,218; the correct answer. 


of such and such kind of coal”; or, 
“the mass of an electron is 9.10 x 
10-** grams”; or “the velocity of 
light is 1.86 10° miles per sec or 
2.9978 x 10'° cm per sec.” fairly accurate estimate of the prob- 

“What,” you have asked yourself, 


Here’s what it all means: 

1. It is a very convenient way of 
expressing very large numbers in a 
simpler way, so they don’t look so 
formidable to handle. That 10° merely 
means 10 multiplied by itself 6 times, 
or the 6th power of 10; that is, 1 with 
6 zeros after it; thus: — 1,000,000. 

2. In various types of figuring, as 
in large Btu values, or certain figuring 
in electricity, the processes of multi- 
plying and dividing can often be 
made much easier by using these 
powers of 10. It means simply one 
extra, very simple step in the arith- 
metic. 

3. By proper use of this simple 
step, you can quickly get a very close 
approximation to the answer, with- 
out a great deal of laborious multipli- 
cation and long division of big num- 
bers, with all the chances for error 
therein. 

(By the way, this method of using 
the powers of 10 is exactly what. you 
are doing when you use a slide rule.) 

There’s nothing hard about it. One 
of the objects is to express a big num- 
ber in terms of an integral number 
and, if necessary, its additional deci- 
mal, all times some power of ten. 

This extra step in the mechanics 
transforms the operator’s understand- 
ing from a very narrow view to an 
all-encompassing view —— a quick and 


able answer in one glance. 


2:—0.00363 0.000833 = ? To simplify we first operate upon the values 
to modify the numbers to unity times oa 
power of 10. 


0.00363 = 0.00363 10° X 107° = 3.63 K 107% 


similarly 0.000833 10* = 8.33 
which gives 3.63 8.33 10~‘ or 3.63 XK 8.33 K 1077 
approximately 0.0000030; actually 0.00000302379, the correct 
answer. 
3:—1,013,829 0.0000563 = ? 
1,013,829 10° = 1.013829 X 10° 
0.0000563 10° K = 5.63 
1.013829 10° 5.63 K = 1.013829 5.63 10! 
approximately 5.63 X 10! or 56.3, actually 57.0785727. answer. 
4:—5,280 X 0.000 000 29 = ? 
5,280 X 10% K 107% = 5.28 X 10° 
0.000 000 29 K 10’ X 1077 = 2.9 K 1077 
5.28 X 10° X 2.9 K 10°? = 5.28 XK 2.9 K 1074 
approximately 15 X 10~‘ or 0.0015, actually = 0.0015312. answer. 


5:—3.75 XK 10° = 3.75 & 1,000,000,000 = 3,750,000,000 
1 
7:—The tensile strength of steel in PSI = 6 X 10 = 60,000 psi. 
8:—The velocity of light in miles per second = 186 X 10° = 186,000 mps 
9:—Total area of earth in square miles = 1.96 X 10° = 196,000,000 
sq. mi. 

This operation is not a panacea for multiplication and division drudgeries; 
it is only a rapid and close approximation of the final answer and just another 
weapon to use in conquering mathematics. 

Please note that the outlined steps are made useful in the multiplication of 
three and more terms and that, since division is multiplication by the recipro- 
cal, all steps are equally valid for division. 


6:—375 XK 10°* = 375 X = 375 X 
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Steam Turbines 


N SOME areas it is necessary to 

shut relatively large turbine-gen- 
erators down at night and start them 
up again every morning. To start 
such machines rapidly it is necessary 
to follow certain well defined pro- 
cedures. In New York City, the Con- 
solidated Edison Co. uses the follow- 
ing procedure for starting up two 
60,000-kw, 1800 rpm 200 psi, 550 F 
machines in a matter of 15 minutes. 

The fundamentals to be observed 


Lt” 


TEMPERATURES 


Fig. 1. Cross section of 60,000-kw turbine at Waterside Station 


ZA steam Temperatures 


POINT |— STEAM INLET NORTH SIDE 
POINT 3— FRONT STEAM CHEST—ABOVE VALVE SEAT 
POINT 4—NORTH BOWL AFTER CONTROL VLV. (AFTER CURTIS STG.) 


Quick Start Procedure For 


in quick starting of turbines after 
overnight shutdowns are (1) to be 
certain before admitting steam that 
the spindle is running true to within 
a mil, and (2) that the steam inlet 
temperature is approximately 50 to 
100 F above the stream chest metal 
temperature. 

The two 60,000-kw machines sub- 
jected to this quick starting pro- 
cedure are connected to a common 
steam header system, so that with 


POINT 12 


POINTS 6-16 — STEAM LEAVING LAST WHEEL 
— BOTTOM INDUCTION — 9TH STAGE 


normal cooling on an overnight shut- 
down the temperature relation of the 
incoming steam and steam chest is 
just about ideal as shown on the ac- 
companying chart. 

These two new 60,000 kw General 
Electric Co. condensing units with in- 
duction and extraction points were 

laced in service in October 1948 and 

arch 1949. Thermocouples were in- 
stalled on one of the two units to 
study the rate of metal temperature 
change throughout the whole rolling 
time. As a result of this study the 
total rolling time was reduced from 

6 hr to 15 min on all start-ups 
where the shutdown time is less than 
10 hr. Prior to rolling the unit with 
steam the auxiliaries are placed in 
service and both primary and second- 
ary jets of the main evactors in con- 
junction with hogging jets are used to 
obtain the maximum vacuum possi- 
ble, which is generally 24 to 26 in. of 
mercury. Steam seals are used on the 
high pressure gland and water seals at 
the exhaust gland. The extraction 
and induction valves are closed and 
remain closed during the start-up. 
Differential expansion, vibration and 
eccentricity recorders are observed 
and carefully followed while starting 
and accelerating the unit. By con- 
trolling the governing valves, acceler- 
ation is maintained at a constant rate 
so that speed is reached within ap- 
proximately 15 min after the start, 
at which time the unit is synchro- 
nized and immediately loaded to 15 
Mw and thereafter at 1.0 Mwper min. 


POINT 9—SHELL AT 7TH STAGE POINT 12 — TOP EXHAUST HOOD 
2000 
1000 
500 i-3 500 
$ 
2 
230°F 
= 200 ++ 200 
= 1 6D °F | 
100 13 Z| 13 8 14 100 
6:00 640 6:00 6:30 7:00 6:30 °° 
4-19-49 4-20-49 4-21-49 


Fig. 2. Chart showing temperatures at various points in the turbine under three different conditions of rolling period time 
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LANT and institutional fire pre- 
vention and fighting equipment 
should have a priority en an en- 
ineer’s curriculum. This grim grem- 
in stands always right at our elbow 
in all factory, business and residen- 
tial premises, waiting only a little 
lapse or chance to destroy. Preven- 
tion, and fighting in the initial stages 
are the phases which concern us, 
more especially since in most indus- 
trial plants the chief engineer and the 
local fire chief are one and the same 
individual. 

Biggest fly in the ointment is Jno. 

Q. Public’s carelessness, it adds up to 
actual laziness: an extinguisher hasn’t 
been recharged for a year or so but 
would probably squirt if needed; little 
motor sparks brightly, it looks pretty 
too; lead wires on the polisher or 
drill have worn bare, let it go, can’t 
hurt the drill anyway; I have col- 
lected charred bits of towel which 
had been draped over a toaster to 
dry, with the current on; paper 
and cloth shades used on electric 
lamps are a deadly menace; lint, fuzz 
and dust swept into a corner greedily 
await a casual butt, a spark from 
nailed boot on metal, bare wire of 
anything electric. One tiny spark 
started the biggest fire that ever 
raged. 
Commercial cleaners, waxy floor 
compounds, wiping rags are a poten- 
tial menace. I once helped to search 
twenty minutes for the source of a 
definite smoke odor, we finally 
combed out from a corner behind a 
door a two-gallon can half-full of 
floor cleaner into which somebody 
had tossed a butt. When moved out- 
side it burst into flame. Guess how 
long it might have stood before that 
deadly burst. 

Cause of one fire was definitely 
traced to 25-year-old armored cable. 
The insulation between sheathing 
and wires had deteriorated to failure 
point and the armor melted into a 
cute little metallic icicle. Yet it prob- 
ably couldn’t have been located be- 
fore the fire without a Geiger counter. 


Prevention Measures 


Provide prominent NO SMOK- 
ING signs and ENFORCE THEM, 
wherever more than ordinary hazard 
exists, and where carpentry or paint- 
ing is done, where any inflammable 
liquids are used or stored. 

Place plenty metal ashtrays wher- 
ever smoking IS permitted. Eight or 
ten-inch glazed drainage tile inverted 
like the old-fashioned umbrella stand, 
fitted with a metal tray, gives good 
service, hard to upset and easily 
emptied. 

iscard paperboard and wooden 
and wiremesh wastebaskets, use solid 


By A. E. RICHARDS 


storage or entirely out of the prem- 


and the labor of packaging, probably 
should go straight to the inciner- 
ator.) 


seal them. Keep brushes, solvents, 


Do not overoil motors. It will 


The Engineer and Fire Hazard cratiy' weaken 


can produce fire. 

All insulated leads which might be 
rubbed or scuffed should be placed in 
armor or a conduit. 

Oil storage rooms, cafeteria, kitchen 
should have handy a fireproof blan- 
ket. (Local Fire Marshall advises the 
preparation of such a blanket by 
soaking in solution of: 1 lb. Ammon. 
Phosphate, 2 lb. Ammon. Chloride, 
in 14 gallons water.) 

Heaters, toasters, ironers which 
might inadvertently be left alive, 
should have red pilot light showing 
ee ad when current is on. A line of 

igh wattage lights should remain 
always burning in corridors and hall- 
ways, can seen in very dense 
smoke as a guide to safety. 

Never allow boxes or cans or im- 
pedimenta to stand in exits or stair- 
ways. Think of falling headlong over 
just one in heavy smoke and’ other 
folk piling right on top of you! This 
has often happened fatally. 

Do not tamper with fire equip- 
ment. If apparently defective report 
to local chief or to chief engineer, the 
latter can have it attended to in any 
case. Read carefully all fire placards 


ee metal units only. Clear these 
aily. 

Remove sawdust, wastepaper, all 
inflammable scrap to fire resistant 


ises at the end of each working day. 
(Paper has so little monetary value 
that it is hardly worth the hazard 


Allow no storage of oily dirty wip- 
ing rags, wiping mops, in corners, 
boxes or cupboards. Mops must stand 
on handle end or hang on a hook. 

Burn all empty paint containers. 
Wipe or scrape accumulations from 
the outside of partial empties and 


thinners in a closed metal cupboard 
only. Overalls worn by painters to be 
hung in metal lockers with clear space 
between each garment. 

Never overfuse a circuit, or impro- 
vise fuses in any way. 
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and notices, all the instructions 
printed on each type of extinguisher, 
especially how to use it in action. 
Memorize location of extinguishers, 
of alarm stations, and the proper way 
to send an alarm. AND DO NOT 
REMOVE FIRE EXTINGUISHER 
FLUID FOR USE AS DRY CLEAN- 
ING MEDIUM. This is often done. 


When Fire Does Come 


FIRST THE ALARM. Seconds 
are vital. Follow it up by phone, for 
the best electric system will fail 


sometime and this may be it. Page 1 
of the directory shows Fire-Police 


calls, or advise Operator to report 
Fire at your address. 

Never shout “ Fire!”’ or talk loudly, 
or run, or show undue alarm. Panic 
has killed more people than has ac- 
tual fire. Immediate action with ex- 
tinguishers. Use bucket, wet towel- 
blanket-rug. Close doors and win- 
dows to stop draft and spread of 
smoke-fire. If fire is near elevator, 
close it up and do not use. The shaft 
will act as a chimney to spread 
danger. 

Evacuate staff and residents via 
nearest servicable elevator, by stairs, 
or by fire escape. Those with fire 
training might help to good ad- 
vantage. Ready extinguishers and 
hose on floors above-below and in 
adjacent buildings. Turn off gas 


cocks, at source if possible. Grease, 
oils, fats blaze is best smothered by 
fireproof blanket. (Water will only 
spread it floating ablaze on the 
surface.) 

If sparks catch in clothing press 
out with the fingers. NEVER RUN! 
This will fan it into instant flames. 
With clothing afire lie down, lie still 
or roll. 

You are fighting a non-heroic rear- 
guard or delaying action till men and 
machines arrive who can handle it 
much more efficiently. They won’t be 
long. I have known rigs arrive from 
their station half a mile away within 
one hundred seconds of the alarm. 
Then just do as you are told, though 
there is no law against initiative and 
good judgment anywhere anytime. 


The Meaning, Application and 


Measurement of pH 


This simple explanation of pH and its use was prepared 

by the Water Conditioning Department of The Allis- 

Chalmers Mfg Co. It tells you what pH means, how 

you can use it in controlling the treatment of boiler 

feed-water, and also, it tells you how pH values are 
measured 


ATER is seldom neutral. Usu- 

ally it is alkaline and occasion- 
ally it is acid. The amount of alkali 
or acid present can be determined by 
analysis and is reported as total alka- 
linity or total acidity. In addition to 
the quantity measurement, however, 
there is also an intensity measure- 
ment of acidity and alkalinity; this is 


A neutral condition exists when 
this pH value is 7.0; i.e., the solution 
is neither acid nor alkaline. When the 
pH value falls below 7.0, it indicates 
a greater intensity of acidity. When 
this value exceeds 7.0, it indicates a 
greater intensity of alkalinity. Thus 
pH is a number which indicates the 
intensity of either acidity or alkalin- 
ity of a water solution. 

To illustrate that pH is not a quan- 


called the “pH value”’ of the solu- 
tion. 
- TABLE | Showing the voriation 
te whan 160 ob 
-130 materials are added to pure woter 
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tity measure, Table I shows different 
~ values of common acids and alka- 


es-——all at concentrations of 100 
ppm. As an example, a solution con- 
taining 100 ppm of carbonic acid has 
a pH of 4.6, whereas a solution with 
the same amount of sulfuric acid has 
a pH of 2.8. This difference is due to 
the fact that sulfuric is a stronger acid 
than carbonic. Likewise it can be 
seen that a solution containing 100 
ppm of bicarbonate of soda has a 

of 7.7, whereas the same quantity 
of caustic soda in solution has a pH 
of 11.4. This shows that caustic soda 
is a stronger alkali than sodium bi- 
carbonate. 

This scale adopted to show in- 
tensity of acidity or alkalinity (pH 
value) is somewhat misleading, for a 
change of 1.0 pH actually means 
that the intensity (either acid or alka- 
line) is multiplied by ten. This is 
more clearly shown by Table II, in 
which pH 7.0 is given a value of 1. 


Application of pH 
In the treatment of water for power 
plant or industrial use, many proc- 
esses are controlled according to the 
pH value. Table III lists the ranges 
found most suitable for some typical 
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Cooling Tower am 


desirable pH range of industrial 
waters for different conditions 
and applications. 


Showing most 


operations. In general, the rate of 
corrosion increases as the pH de- 
creases. It should be also noted that 
the solubility of calcium decreases as 
the pH increases. 

Boiler water is usually maintained 
at a pH of 10.5 to 12.0 to minimize 
corrosion and permit complete in- 
ternal softening reactions and pro- 
duce a fluid but insoluble sludge. In 
most cases the softening materials 
used will bring the boiler water to the 
proper pH range. 

For most complete precipitation of 
calcium and magnesium in hot proc- 
ess softeners, pH values are con- 
trolled between 9.8 and 10.5. Lime 
and soda ash usually permit opera- 
tion within this pH range without 
the use of additional alkaline ma- 
terials. When a hot phosphate soft- 
ener is used to obtain “zero” hard- 
ness, a pH of approximately 10.5 is 
required to obtain greatest utilization 
of the phosphate. 

When corrosion is present in boiler 
feed lines, pumps and economizers, 
corrective measures include control 
of feedwater pH between 8.8 and 
10.5. When sodium sulfite is used as 
an oxygen scavenger, maintaining 
the pH in this range permits most 
rapid and complete reaction with the 
oxygen. 

Where natural green sand soften- 
ers are contemplated, the pH of the 
raw water is of vital importance. 
Natural green sand is stable only be- 
tween pH values of 6.8 and 8.2, and 
deterioration can be expected outside 
this range. 

In the treatment of water for cool- 
ing towers, pH is important in the 
control of both scale and corrosion. 
The pH should be low mm to per- 
mit operation at reasonably high 
hardness concentrations without 


scale deposition, and yet high enough 
to prevent excessive corrosion. B 

on individual conditions, a pH range 
of 6.0 to 8.0 frequently meets these 
requirements. 

When oil is removed from water by 
filtration, the pH should be main- 
tained between 5.5 and 7.5, the most 
favorable zone for proper coagulation 
with alum. The pH is adjusted when 
necessary by changing the ratio of 
alum to alkali. 

In the acid cleaning of boilers, a 
pH of 0.1 to 1.5 will permit most 
rapid disintegration of acid-soluble 
scale. 

These are typical examples of the 
role of pH in modern plant operation. 
Many other processes exist in which 
pH plays an important part. 


Measurement of pH 

Two basic methods exist for deter- 
mining pH, electrometric and colori- 
metric. The most precise method of 
pH measurement utilizes a specially 
designed pH meter, suitable chiefly 
for laboratory use. Generally, colori- 
metric methods are completely satis- 
factory for control of pH in the ma- 
jority of plant operations. 


Questions and Answers 


Q & A—THE POWER 
ENGINEER’5 FORUM— 
HERE’S HOW IT WORKS 


YOUR QUESTION about some 
problem in operation, mainte- 
nance or design will be pub- 
lished, signed only with your 
initials. 

Answers to your questions 
from other readers will be sent 
you as soon as received, then 
published as space permits, so 
that all may have the informa- 
tion. 


You, too, answer questions 
from other engineers in the 
same way. You get paid well 
for published answers and also 
get the credit for knowing them. 

If other engineers help you 
solve your problem, you express 
your thanks, via the Q & A 


editor. 
Simple, isn't it? And effec- 
tive! Just ask engineers who 


have tried it! 


Answer No. 484 

WILL MIXING SAWDUST WITH 
COAL IN BUNKER INCREASE FIRE 
DANGER? 

WE DISPOSE of our wood waste — 
about one-half car per week — by 
distributing it over the coal in a con- 
crete bunker or into a 20-ft-diameter 
silo approximately 70 ft high, lo- 
cated outside our boiler plant, said 
C.E.B. in the May issue. 

This wood waste is sawdust and 
shavings from our dust collector sys- 
tem in the pattern shop. It improves 
the handling qualities of the coal and 
offers no firing problem in the stokers. 

Our steam generating plant con- 
sists of three 60,000-lb-per-hr Type 
A boilers, fired by spreader-type, 
continuous-ash-discharge stokers. We 
store our coal in a 400-ton concrete 
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coal bunker, which discharges into 
a weigh larry. 

What we want to know is: Will 
this wood fuel, mixed with coal, in- 
crease or decrease the possibility of 
a fire resulting from spontaneous 
combustion? said C.E.B. 


Get CO, Gas or Dry ice Ready and Stop 
Worrying, Says Al 

I HAVEN’T the slightest idea what 
the answer to this question is, but it 
seems to me that C.E.B. does not 
need to worry too much about it 
anyway. 

Nowadays it is perfectly possible 
to rig up a CO, system or to use dry 
ice to put out a bunker fire if it does 
start from spontaneous combustion. 
It seems to me this is the most 
economical thing to do. It costs a lot 
in wages to put out a fire, and it costs 
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money for the fuel that gets burned 


up. 

rit would not be too difficult to run 
piping to several points in the bunker, 
connect them up with a cylinder of 
CO, and inspect the bunker every 
once in a while for hot spots. If one 
develops, just shoot in some of the 
CO, and blanket the fire. 

Another way of doing it has been 
used very successfully by Consoli- 
dated Edison Co. of New York. They 
experimented with dry ice and found 
it a quite satisfactory and economical 
means for fighting bunker fires. 

For the average fire they use about 
1 lb of dry ice for every 2 or 3 tons 
of coal in the bunkers. They put the 
dry ice in holes about 3 ft deep in the 
coal and then cover it with the coal. 
As the dry ice evaporates, the CO, 
gas is released and extinguishes the 


fire. 

C.E.B. should be sure that if he 
has gates at the bottom of the bunker 
discharging into the weigh larry, 
those gates will be practically air 
tight when closed. It has been noted 
in a good many cases that leakage of 
air up through bunker gates and into 
the coal has much to do with starting 
of spontaneous combustion. The 
theory here is exactly the same as it is 
in an outside storage pile, which is 
compacted and rolled to eliminate 
air spaces and air passage through 
the pile. It seems to me the same 
thing applies in a bunker. 

However, one of the most impor- 
tant points of C.E.B.’s question is 
his comment that mixing of the saw- 
dust and shavings with the coal im- 
proves the handling qualities of the 
coal and presents no firing problems 
in the stokers. This should encourage 
other engineers who have similar 
wood waste to try the same thing on 
spreader stokers. 

I mention this because there is al- 
ways a great deal of argument among 
engineers about the advisability of 
burning wood and coal together in 
the same furnace. Here is evidence 
that when your wood waste is per- 
fectly dry, as it must be coming 
from the pattern shop, finely divided 
and mixed with the coal in this way, 
it ean be done. On the other hand, if 
the wood waste is wet and in larger 
form that this, some other method 
of burning it would have to be tried. 
There are a number of successful 
ways of doing this. 


Chicago, Ill. 


Answer No. 485 
HERE’S AN OLDIE—CAN VERTICAL 
STEAM ENGINE RUN WITHOUT 
CYLINDER LUBRICATION? 
OLD-TIMERS have told him, said 
Ambitious Al in the May issue, that 
they have heard of vertical steam en- 
gines being operated without cylin- 
der lubrication, although they can’t 


AMBITIOUS AL 


show him one. He asked for informa- 
tion on how and if it is done. He 
thought it was important, for there 
are many cases where a steam engine 
would give just the right service if its 
exhaust were oil-free and the way to 
get it oil-free is to avoid putting the 
oil into the steam in the first place. 
Well, here are some comments 
from a man who has operated verti- 
cal engines without cylinder lubrica- 
tion. Some of them, he says, ran that 
way for 20 years. Hear our good 
friend, John C. Porter. Also, Badger 
and Eckert put their oars in. Every- 
body points out that it was always 
done with saturated steam and that 
in modern engines, using much higher 
temperatures, you must lubricate. 


He Operated Them Years Ago, 
Says Porter 

EARLY IN my career I had occasion 
to work with vertical steam engines 

simple, compound, and triple ex- 
pansion — all of which had operated 
for 20 years or more without cylinder 
lubrication. These engines all ran 
with saturated steam at pressures up 
to 195 psi and gave no indication that 
lubrication was necessary in the cyl- 
inder. There were times, however, 
particularly with large D slide valves, 
when these valves would get a little 
noisy, and we would introduce a 
small amount of graphite mixed with 
kerosene, in a lubricator provided for 
this purpose. 

The whole secret of operating en- 
gines in this way, I believe, is to start 
them out originally without lubrica- 
tion. The cylinder walls and rin 
take on an extremely high polish, 
which is as smooth as glass, and ap- 
pears to resist wear approximately 
100 per cent. 

Another factor in favor of these 
large engines was relatively slow 
piston speeds of less than 500 ft per 
min, combined with the fact that 
they did operate on saturated steam 
and of course got some lubrication 
from the water present in the steam. 

Since my experience with large 
vertical steam engines, I have had 
occasion to operate a number of small 
vertical type engines driving various 
power plant auxiliaries, but have 
never run one that did not have cyl- 
inder lubrication throughout its life. 
I personally believe, however, that 
small vertical engines with valves of 
the piston type, and operated at com- 
paratively slow speeds with moderate 
steam pressures, will give good serv- 
ice without cylinder lubrication. 
They also have to be supplied with 
saturated steam, and be very thor- 
oughly broken in at a slow speed 
when first started up. 


Rock Hill, S. C. JOHN C. PORTER 


They Used To Do it, But 
Conditions Have Changed 
LONG AGO, oil for cylinder lubrica- 
tion was rarely used on engines, either 
vertical or horizontal. Cylinders were 
lubricated by water from the steam, 
which was usually quite wet after a 
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long trip from the boiler without 
superheat. 
ith the coming of superheat, oil 

became a requirement for long ring 
and cylinder life. However, there is a 
condition which would make water 
lubrication possible even with mod- 
erate superheat. This condition de- 
pends on the piston and valve being 
at an average cylinder temperature, 
which is usually below the saturation 
temperature for incoming steam. 
Hence water will form on the surfaces 
of valves and rings, and if clearances 
are uniform, will stay there. 

Assuming that an engine could be 
water lubricated, note the changes 
that have occurred since this was 
common practice: 


1. Engine speeds are higher. Pres- 
sures are higher. 

2. Very few saturated steam or low 

superheat engines still exist. 

. Piston ring and valve designs 
are different. 

4. Unaflow engines are more com- 
mon. These run with the cyl- 
inder heads very hot. 

. As a result of using oil on super- 
heated engines, it was noted 
that oil is a better lubricant 
than water. It improves the 
operation and increases the life 
of any engine when used with 
the steam. 

6. You will probably do less main- 
tenance overall if you continue 
to oil your cylinders and clean 
the oil from the condensate. 


Catawba, W. Va. WARREN BADGER 


ou 


Yes, it Can Be Done, Says Eckert, 
But Will it Pay? 

THOSE OLD TIMERS are right when 
they say that some engines have been 
operated without cylinder lubrica- 
tion. Most cases, I think, you will 
find were marine engines. No doubt 
some cases can be found in stationary 
engines. 

he main point, I think, in running 
engines without cylinder lubrication 
was to get uncontaminated conden- 
sate and to a lesser extent save money 
in engine operation. The second rea- 
son, no doubt, is rather erroneous. 

An engine running with a friction 
load of say 10 per cent would, with- 
out proper cylinder lubrication, have 
an increase of 2 or 3 per cent friction 
load. This would call for additional 
steam to carry the engine. In addi- 
tion there would be increased cylin- 
der wear and ring wear. This adds to 
the cost of engine operation. 

I might point out that turbine 
drives, either direct or geared, have 
largely supplanted engine drives. 

I would also like to point out that, 
a good many times, oil troubles in 
systems are the result of improper 
attention to separating equipment in 
use. 
In summary, it would be possible 
to use an engine without cylinder 
lubrication where the overall econ- 
omy will pay for it. 


Mt. Vernon, Ill. ALBERT R. ECKERT 
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HEN A STEAM JET EJEC- 

TOR produces an unsatisfactory 
vacuum after having produced a 
satisfactory vacuum for a number of 
months or years, it is the main- 
tenance man’s job to find out why, so 
that he can make the necessary 
changes or repairs to recover satisfac- 
tory vacuum. 

First step is to make absolutely 
certain that there has not been a 
gradual and unobserved change in 
operating conditions, so that the 
ejector is now being operated on con- 
ditions different from design condi- 
tions on which it was formerly 
operated. 

Check the operating steam pres- 
sure at the ejector steam chest with 
a steam pressure gage that has 
just been accurately calibrated from 
about 20 lb lower to about 20 lb 
higher than the expected operating 
steam pressure. This will make sure 
that the operating steam pressure 
has not dropped below the pressure 
for which the ejector was designed. 
The steam gage normally used may 
now be out of adjustment and not 
show this. 

For example, supplying a recently- 
installed steam-using unit of equip- 
ment from the same steam line as the 
ejector may have caused a drop in 
the steam pressure in the line. Or an 
old unit of equipment fed from the 
same steam line as the ejector may 
be using considerably more steam 
than it formerly did, so that the 
steam pressure in the line is reduced. 
Also, check the temperature of con- 
densing water entering the intercon- 
densers, if the ejector is a condensing 


vacuum they did when new . 


Fig. 1. Typical recent design of 2-stage non-condensing 


Keep Your Steam Jet 
Ejectors Up to Snuff 


Follow these instructions and keep your ejectors working right, pulling the same 
. . If they don't, here’s what to do about every 


steam ejector 


detail . . . How to find whether trouble is in system or ejector . . . How to 


dismantle and repair ejector . . . 


How to check nozzles and diffusers for wear 


and what to do if you find it . . . Precautions in re-assembling ejector . . . Tip- 
offs on trouble . . . What you can do in emergencies, when you can't shut 


type, to make sure it does not exceed 
the maximum design temperature 
and that the difference between en- 
tering and leaving water tempera- 
tures for each intercondenser is that 
recommended by the ejector manu- 
facturer (this differential is usually 
10, 12 or 15 F). 

Check the exhaust steam line 
handling steam discharged from last 
stage, to make certain that pressure 
against which the last stage now dis- 
charges has not been increased. If the 
end of this line is submerged a few 
inches in a hot well, see that this sub- 
mergence has not been increased by 
a recent rise in level of water in the 
hot well. This submergence should 
never be more than 6 or 8 in. 


Fig. 4. 

These methods were given recently 
in Powerfar and the author then 
gave the following specific directions 
on what to do next. 


System or Ejector? 

If operating conditions are cor- 
rect, next step is to see if the cause of 
the trouble is in the ejector or in the 
system it serves. Isolate the ejector, 
either by closing a valve in the vapor 
line to it (this is one of the reasons 
ejector manufacturers strongly rec- 
ommend installing a good tight clos- 
ing valve in the suction line) or by 
disconnecting the suction line and 
bolting a blind flange to the suction 
opening of the ejector. Now try 
operating the ejector on no load. 

If it pulls up to an appreciably 
higher vacuum than it ever main- 
tained, even when new, on the sys- 
tem, and this vacuum is steady, the 


down, to keep ejector performance stable . . 


By L. S. STINSON, Heot Transfer Dept., Elliott Company 


. All this from one who knows 


trouble is in the system and not in 
the ejector. The system should be 
water-tested or air-tested to find air 
leaks, checked for recent overloaded 
operation, or for excessive gas in a 
new feed stock, etc., so that condi- 
tions causing excessive overload on 
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Fig. 2. Diagram of an ejector stoge, showing 
names of parts and illustrating operating principle 
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the ejector can be suitably corrected. 

If the ejector on no-load operation 
pulls up to an appreciably higher 
vacuum than it ever maintained on 
the system, but this vacuum is not 
steady, the trouble may still be in the 
system and not in the ejector. 

This particular ejector may be one that was not 
designed and puis to be stable at shutoff vacuum, 
that is, on no-load operation. Ejectors, particularly 
single-stage ones, are sometimes designed this way, 
when = wurchase specifications do not call for the 
ejector ‘~ stable up to, and at, shutoff vacuum, 
because ‘this permits the ejector manufacturer to 
use less steam for operation at the guaranteed ‘oad 


However, these ejectors, if in first- 
class condition, will produce a steady 
shutoff vacuum if operated on a 
steam pressure approximately 10 per 
cent higher than the design steam 
pressure, or when handling a small 
amount of gas, say approximately 20 
per cent of the gas they were guaran- 
teed to handle. 


Note particularly that this 20 per cent factor ap- 
plies to all the gas, including water vapor, which a 
single-stage ejector was guaranteed to handle. But it 
applies only to the air or non-condensable com- 
ponents of the gas and not to any of the condensable 
vapor, such as water vapor, which a multi-stage 

ejector was guaranteet dd to hi andle 

s amount of air can be admitted to the ejector 
by drilling a small! hole in the blind flange bolted to 
the suction epenien Size of hole to drill can be 
determined by taking the 20-per-cent air com- 
ponent to be admitted, in pounds per hour, dividing 
it by 895, and using the answer as area of circular 
hole in square inches. Pick the size drill that gives 


a hole having an area closest to this. 


If the ejector, on no-load opera- 
tion, when operated on about 10 per 
cent higher steam pressure or when 
handling about 20 per cent of its 
guaranteed air component load, does 
pull up to a high steady vacuum, the 
trouble is in the system and not in 
the ejector. But if it does not pull up 
to a high steady vacuum, the trouble 
is in the ejector and the following 
steps are suggested. 


Ejector Repairs 

Dismantle the ejector to check for 
foreign deposits in it, scaling of inter- 
nal parts, and wear in the nozzles and 
diffusers. While steam jet ejectors al- 
most invariably have much longer 
service life than vacuum pumps, they 
will eventually erode, particularly if 
operated on wet steam, and will cor- 
rode if handling corrosive gases (and 
most gases from process systems are 
more or less corrosive), so that they 
must eventually be repaired. 

If the ejector is multi-stage, start 
with the last stage, usually the first 
to need cleaning or repairs. Make 
sure there has not been a steam leak 
through the threads of the nozzle in 
case the nozzle has loosened a little in 
service from continual expansion and 
contraction, due to the difference be- 
tween the “in-service” and “‘shut- 
down” temperatures. A small steam 
leak usually leaves a white or light 
tan streak on adjoining surfaces and 
will soon cut a groove because of 
steam wire-drawing through the leak. 

Face off any grooved surfaces and 
then use a new nozzle washer or 
gasket enough thicker than the orig- 
inal one to make up for the amount 
faced off. Look through both ends of 
the nozzle, with light from a flash- 
light shining in the opposite end, 
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pletely free from scale, is smooth and 
clean — not pitted, grooved, or cut. 
If the operating steam being used 
has some entrained solids in it, a fine 
film of scale will sometimes form on 
the throat of the nozzle and there is 
usually a thicker deposit, which is 
much easier to see, just beyond the 
throat. 

Clean out any scale with a scraper 
and smooth up any rough spots by 
running a long narrow strip of fine 
emery cloth gently back and forth 
through the nozzle. If a nozzle is 
badly chewed up on the outside 
from the impact of corrosive gases, 
so that the exit end is not smooth all 
around, check its length with the 
original length obtained from the 
ejector manufacturer. If the exit end 
has been eaten away so that the 
nozzle is not as long as it was orig- 
inally, discard it and order a replac- 
ing nozzle. 

Clean out any foreign deposits in 
the air chamber and make certain the 
air chamber is not cracked, rusted, 
or corroded enough at any point to 
cause an air leak. Look through both 
ends of the diffuser, with a flashlight 
shining in the opposite end, and make 
sure the diffuser is completely free 
from scale, is smooth and clean, 
particularly the inlet end and the 
throat, and is not pitted, grooved, or 
cut. 

Clean out any scale in it with fine 
emery cloth, if possible. If you have 
to use a scraper, try to keep from 
marring the metal. Then smooth up 
all rough spots with fine emery cloth. 
After a few years’ service, scale will 
be deposited on a diffuser, sornetimes 
1¢9 to lj, in. thick, if the operating 
steam or the vapor handled has 
mechanically-entrained solids in it. 

If the throat of the diffuser is 
much out-of-round, or if inlet por- 
tion and throat of the diffuser are 
rough and pitted all over as if they 
had been sandblasted; or if they are 
grooved all around with long narrow 
grooves running parallel with a cen- 
ter line through the diffuser, starting 
about the center of the inlet portion 
and extending down into the throat 
so that it looks as if someone had 
been jabbing at the inside of the 
diffuser with an ice pick, and these 
grooves are so deep that they cannot 
be removed without much difficulty 
by using fine emery cloth, the dif- 
fuser is probably so badly worn it 
cannot be used and will have to be 
replaced. 

If the ejector is a condensing type, 
clean the intercondensers and make 
certain all parts are in good condi- 
tion. If the ejector has been handling 
mixed gases that may include a little 
vapor, such as fatty acids, naphtha- 
lene, and the like, which congeal at 
relatively high temperatures, some 
vapor passages in the intercondensers 
or tail pipes may be clogged with 
congealed material, which will have 
to be steamed out. 

If an intercondenser has a spray 
nozzle, make sure it is in good work- 


and make sure the nozzle is com- 


Fig. 3. Typical recent design of 2-stage condensing 
steam jet ejector 


ing condition and is not clogged, 
loose, or out of place. If the exhaust 
steam line from the last stage, see 
Fig. 4, is submerged 6 or 8 in. in the 
hot well and “hard” water, such as 
some well water, is used for con- 
densing purposes, check for scale 
deposit; at about the water level in 
the hotwell. 


Nozzles and Diffusers 


After all stages and intercondensers 
have been cleaned up, next step is to 
take the nozzles and diffusers, which 
have been cleaned and polished, and 
carefully measure the throat diame- 
ters as accurately as possible on 
several different axes to catch any 
out-of-roundness. Then compare 
these with the origina] throat diame- 
ters, which the ejector manufacturer 
will supply upon request. 

If either nozzle or diffuser throat 
diameter of an ejector stage, or both, 
are larger than original throat diame- 
ters, calculate both original and 
present throat areas in square inches 
and determine percentage increase 
in areas. In calculating present areas 
of out-of-round throats, use smallest 
diameter measured to calculate dif- 
fuser throat area. 

If percentage increase in nozzle 
throat area is equal to or largerthan 
percentage increase in diffuser throat 
area, and largest percentage increase 
is 714 per cent, or less, the ejector 
stage will probably work reasonably 
well, but not as well as when it was 
new. If largest percentage increase is 
between 714 and 15 per cent, the 
ejector stage may work, but will 
probably produce a somewhat poorer 
vacuum than it did when it was new, 
as the vacuum may fluctuate a 

Ittle. 
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ISN’T GOOD ENOUGH! 


Especially when you're buying a water conditioning service! 


Sound engineering ability is easier to claim than it is to prove. 
In fact, the phrase has been used so indiscriminately that it 
has lost much of its true significance. But here at BETZ, we 
have never lost sight of its real meaning. 


Sound engineering ability has always meant “completely 
outstanding performance” in the water conditioning service 
bearing our name. There is over two decades of continuity in 
our efforts to offer a nationwide water conditioning service 
that is scientifically correct—designed to help you cut plant 
operating costs. May we show you how and why? 
W. H. & L. D. BETZ, Gillingham & Worth Streets, 
Philadelphia 24, Pa. In Canada: BETZ Laboratories 
Limited, Montreal 1. 
Bomer WATER _ CONDITIONING COOLING WATER CONDITIONING « WASTE TREATMENT 
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CONT 00 THIS 
BECAUSE CONDENSATE 
POCKET CAUSE 
UNSATISFACTORY OPERW 


00 THIS 


4 If you do this, condensate pocket will make trouble. B — Connect the 


exhaust like this, so it will drain properly. C 


If largest percentage increase is 
more than 15 per cent, the ejector 
stage probably will not work satis- 
factorily enough to be of much use, 
and the nozzle and diffuser will have 
to be replaced with new ones before 
satisfactory operation can be ex- 
pected. Even if the percentage in- 
crease in area is only 5 per cent, it is 
highly advisable to order a replacing 
nozzle and diffuser so as to have 
them on hand when subsequent wear 
makes it impossible to use the old 
one. The possible effects of wear as 
outlined above are based on the 
throats of the diffusers being only 
slightly out-of-round, and on inside 
surface of the diffusers being smooth. 
Roughness, pits, or bad _ out-of- 
roundness will materially increase 
the adverse effect of a given amount 
of wear. 

If percentage increase in the dif- 
fuser throat area is larger than per- 
centage increase in nozzle throat 
area, the ejector stage will not work 
satisfactorily until the nozzle is re- 
drilled. Do this so as to increase the 
throat diameter enough to make the 
percentage increase in its throat area 
at least equal to, or preferably 
slightly larger than, the percentage 
increase in the diffuser throat area, 
so as to bring the nozzle and the dif- 
fuser back into balance again. 


Reason for this is that all ejector stages are de- 
signed and built so that the steam flow through 
the nozzle is exactly that required to produce a 
velocity in the diffuser throat which, when con- 
verted back into pressure by the diffuser, will result 
in this ejector stage discharging at the absolute 
pressure required for satisfactory operation. The 
steam flow through the nozzle depends only upon 
the throat area of the nozzle and the upstream 
steam pressure, since the downstream pressure is 
always considerably below critical pressure. 

lf wear has caused the diffuser throat area to be 
increased a greater amount than the nozzle throat 
area, the velocity through the diffuser throat is 
reduced so that, when this reduced velocity is con- 
verted back into pressure by the diffuser, the result- 
ing absolute pressure is lower than that required 


lor satislactory operation, 


This design characteristic of eject- 
ors is the reason it is frequently pos- 
sible to operate an ejector stage with 
the diffuser a little worn by having 
the minimum steam pressure at the 
ejector stage a little higher than the 
original design steam pressure. The 
resulting increased steam flow through 
the nozzle produces the necessary ve- 
locity in the enlarged diffuser throat. 

Rather definite indication of a worn 
diffuser or of unbalance in wear be- 
tween nozzle and diffuser is the fact 
that, as time goes on, you are forced 
to keep raising steam pressure on the 
ejector in order to get it to operate 
satisfactorily. 
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KEEP DRAIN VALVE 
NOUGH 


ORAIN EXH. LINE 
COMPLETELY 


Fig. 4. Installation tips for ejectors, showing exhaust details that can affect operation 
exhaust pipe will reduce rumbling and spatter. D — Here's another good wa: 
- In hotwell, this arrangement of to reduce hotwell rumbling and spatter. Note dimension X in C and D 


If you have to drill a nozzle throat 
to a little larger diameter, be sure to 
reround the nozzle entrance and to 
take out any burrs or sharp edges, 
left by the drilling operation, with 
fine emery cloth 


Re-assembly Tests 

The next step is to re-assemble the 
ejector. If new gaskets are used, 
sure the new gaskets between the 
nozzle plate and the air chamber and 
between the air chamber and the 
diffuser flange are not more than 1/32 
in. thick. After re-assembly, test the 
complete ejector for air leaks. Close 
off enough openings to be able to fill 
the ejector completely full of water 
and note any water leaks. Or close 
off enough openings to be able to 
hold 10 to 15 psig air pressure in the 
complete ejector and cover all flanges 
with soapy water so that an air leak 
will blow soap bubbles. Stop any 
leaks shown. 

Next start up the ejector and try 
operating it on no load or handling 
the 20 per cent air component load 
mentioned above. Start up multi- 
stage ejectors one stage at a time, 
starting with the last stage, and 
check the vacuum maintained by 
each stage before starting up the 
next one. 

If the vacuum maintained by each 
stage is steady and somewhat higher 
than the vacuum normally main- 
tained at that point, when the ejec- 
tor was satisfactorily serving its sys- 
tem, the ejector should be able again 
to maintain a satisfactory vacuum. 
If the vacuum maintained by a stage 
fluctuates, it usually means the dif- 
fuser of that stage was a little too 
badly worn for the above procedure 
to fully compensate for the wear. 
Such a diffuser should be replaced 
with a new one. 


Trouble Tip-Offs 

When an old ejector starts giving 
trouble the recent operating history 
is frequently a tip-off to the possible 
source of the trouble. For example, if 
the vacuum maintained by an ejector 
is steady but gets a little poorer day 
by day, look for a steam leak through 
the nozzle threads, and if the ejector 
is a multi-stage one, the steam leak is 
probably in the first stage. If a multi- 
stage ejector seems to be getting un- 
usually sensitive to small increases 
in noncondensable load, look for a 
steam leak in the last, or possibly the 
next to last, stage. 


EXHAUST FROM EJECTOR 


WATER LEVEL 


{o) 
FROM EJECTOR 


' WATER LEVEL 
IN HOT WELL 


Even when operated on a steam 
pressure appreciably higher than its 
design steam pressure, if an ejector 
“breaks’”’ or “coughs” with each 
small drop in steam pressure, look 
for worn diffusers. When an ejector 
is operating brokenly or is coughing, 
the vacuum not only drops badly but 
also fluctuates widely; and the air 
chamber of the stage in trouble (and 
the air chambers of all preceding 
stages of a multi-stage ejector) usu- 
ally gets quite warm. This indicates 
the stage that is in the worst trouble. 


Summing up 

Wear in duffusers is more critical 
than internal wear in nozzles. Wear 
in a nozzle tends to compensate for 
wear in the diffuser. In case of doubt 
as to effects of wear, order a new dif- 
fuser first, since a new diffuser will 
operate with a nozzle a little worn 
while the effect of replacing a worn 
nozzle with a new one is to make 
operation worse if the diffuser is 
worn. You can operate with a worn 
nozzle and a new diffuser, but not 
with a new nozzle and a worn dif- 
fuser. 

Always replace a worn diffuser 
with a new one; experience shows 
that attempted repairs to worn dif- 
fusers are unsatisfactory. Both di- 
mensions and proportions of diffusers 
are critical, so that for the attempted 
repair to have any chance of being 
satisfactory, it is necessary to en- 
large the inside of the old diffuser 
enough to permit installation of a 
liner, which must be accurately 
machined outside and inside. This 
rather large amount of very close- 
tolerance machine work makes the 
attempted repair more expensive 
than a new diffuser. 


In an emergency, if you must try to keep an old 
ejec tor in stable operation — that is, without break- 
ing on steam pressure dips — until it may be taken 
out of service long enough to check it thoroughly 
for repairs, try raising the steam pressure at the 
ejector to see if it will operate stably at some higher 
steam pressure. 

If necessary, and possible temporarily, set the 
boiler safety valves for a little higher pressure (per- 
haps at night or on Sunday). If ejector operation is 
stable on a higher steam pressure, try, by slowly 
reducing the steam pressure, to determine the exact 
minimum steam pressure at which each individual 
stage of a multi-stage ejector will operate stably, 
starting with the last stage first, then the next-to- 
last stage, and so on. 

Next, figure the percentage increase of minimum 
stable operating steam pressure of each stage ex- 
pressed in pounds absolute, not pounds gage, over 
original design steam pressure (also expressed in 
pounds absolute). Then redrill the nozzle of each 


stage requiring higher steam pressure, to give this 
same percentage increase in nozzle throat area. 
This usually permits the ejector to operate stably 
on a minimum steam pressure equal to or slightly 
higher than design pressure. 
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ALLIS-CHALMERS 


No. 30 SERIES 
Boiler Feedwater Treatment 


5 


TO CORRECT WATER CONDITIONS 
USE THE CORRECT TREATMENT 


Allis-Chalmers No. 30 Series internal tr 
fees RIGHT PROTECTION in the right amount is given by Allis-Chalmers ments, send for bulletin number 28X753) 

No. 30 Series powder formulations — protection against scale, corrosion If you wish, your te gab aaa a 
and embrittlement (if required). The materials used, their proportions and 
the rate of feeding are prescribed by Allis-Chalmers specialists, and each 
formulation is based on the characteristics of the plant it is to serve. 

There are no secrets connected with No. 30 Series treatments. These Allis-Chalmers 
formulations are the logical chemicals in the proper proportions to control Milwaukee 1, Wisconsin 
undesirable elements revealed by a study of your plant data. No stock “boiler 
compound” can equal this straightforward, effective internal treatment for were 

Please send me bulletin 28X7531. 
boilers in the low and medium pressure ranges. 

A trial period for a No. 30 Series treatment can be arranged for your plant 
if our studies indicate that it will prove helpful. 


LLIS-CHALMERS< 


Water Conditioning 
EQUIPMENT CHEMICALS SERVICE 
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ENGINEERING BOOKS 


Metal Processing, by (rian William 
Boston. Second edition; size 6 by 9 in.; 
763 pp including index; illustrated; cloth 
bound Published by John Wiley & Sons, 
Inc., 440 Fourth Ave., New York 16, 
N. Y. Price $7.50 


This second edition has been revamped 
to bring it up to date and to provide de- 
tailed information on machine processes, 
accessories and tools. It gives the informa- 
tion needed for the complete preparation 
of process routings, including selection of 
machine tools, cutting tool materials, 
tool shapes, power, speeds, feeds and all 
accessories involved in plant layout for 
manufacture. 

The book correlates the design of the 
yart, the metal of which it is made, the 
Fabricated form; and the machines and 
tools used in its manufacture. It has been 
revised to focus attention on new de- 
velopments, information has been added 
on dastaie motors, hydraulic pumps, ma- 
chine tool drives, sintered carbide tools 
and their use, and machinability; and a 
new chapter on surface quality has been 
included 

Many illustrations of basic and special 
machine tools, typical machining opera- 
tions and comprehensive recommended 
practices should be of use to production, 
tool and design engineers. 


Symposium on Ultrasonic Testing 
(STP No. 101). Size 5 by 7 in.; 133 pp; 
illustrated; paper bound. Published by 
American Society for Testing Materials, 
1916 Race St., Philadelphia 3, Pa. Price 
$2.00. 


The ten papers and discussions included 
in this book represent a summary of the 
history, theoretical aspects, basic princi- 
ples of practical testing and practical ap- 
plications for the ultrasonic testing of 
materials. 

In his introduction, H. C. Amtsberg, 
Westinghouse Electric Corp., indicates 
these points: 1. Ultrasonic testing is being 
used very extensively today. 2. It is prac- 
tical and is being applied intelligently by 
engineers in all branches and in a variety 
of industries. 3. It is not just another de- 
vice which can be used for rejecting more 
material; it can and will aid and abet 
manufacturing. 4. Standard equipment is 
available which will perform very accepta- 
bly in the hands of non-technically trained 
personnel of ordinary skill. 

Several of the papers include appropri- 
ate list of references and one bibliography 
is outstanding, constituting 342 references 


ito the inspection, processing and manu- 
acturing control of metals by ultrasonic 
nethods, 


Sourcebook on Atomic Energy by 
Samuel Glasstone. First Edition; 546 
pages; 6 by 9 in.; fully illustrated; cloth; 
published by D. Van Nostrand Co., Inc., 
250 Fourth Ave., New York 3, N. Y.; 
1951; price $2.90. 


This book brings together for the first 
time in one readable narrative the im- 
portant things about the past history, 
present status, and possible future of 
atomic science. Without simplifying, with- 
out popularizing, it unfolds the spectacu- 
lar, almost unbelievable story of the 
greatest achievements of modern science. 
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Much has been written about the 
atomic bomb and the terrors of atomic 
warfare. This is a different kind of book 
a balanced guide to all aspects of atomic 


energy, in peace as much as in war. It was . 


written by Dr. Glasstone under the aus- 
pices of the Atomic Energy Commission 
and at the Commission's direction, to 
supply the general reader, as well as 
teachers, scientists and engineers with an 
authoritative, responsible, wholly reliable 
volume of atomic Sots Beginning with the 
earliest theories of the atom and its struc- 
ture, it describes the growth of thought 
and knowledge in the field. The develop- 
ment of the theories of the nature of elec- 
tricity and energy, the discovery of the 
phenomenon of radioactivity, and so 
through the study of isotopes to the present 
culmination in great cyclotrons and beta- 
trons, in atomic piles, man-created new 
elements and the release of atomic energy. 

At the low price at which this book is 
issued, no person interested in atomic 
energy should be without it. 

It is a clearly written, carefully organ- 
ized book of lasting and vital importance 
to be read and re-read and to act as a con- 
stant reference in the new era we are en- 
tering — the atomic age. 


The Index of Films; Third 
Edition. Size 9 by 11}4 in.; 86 pp; paper 
bound. Prepared by Editors of Business 
Screen Magazine, 150 E. Superior St., 
Chicago, Illinois. Price $2.00. 


Here is a comprehensive, revised listing 
of more than 2,900 currently available in- 
dustrial and technical motion pictures and 
slidefilms for free loan, rental or purchase 
and use in business, industrial or vocational 
training classes or for general educational 
background. 

Motion pictures and slidefilms are avail- 
able for numerous industries: aviation, 
automotive, electronics, foundry and forg- 
ing, machine shop, materials and metals, 
shipbuilding, wood and lumber, indus- 
trial relations, and many others. 


Symposium on Corrosion of Materials 
at Elevated Temperatures (STP No. 
108). Size 6 by 9 in.; 120 pp; illustrated; 
paper bound. Published by American 
Society for Testing Materials, 1916 Race 
St., Philadelphia 3, Pa. Price $2.25. 


This symposium resulted from an in- 
creasing awareness on the of metal- 
lurgists and designers that the atmosphere 
in which a high-temperature component 
will operate must be carefully considered 
before a suitable material can be selected. 
In many cases, the corrosive aspects of 
the service will far outweigh the mechani- 
cal factors, such as creep and stress-to- 
rupture, 

Many of the investigations presented 
were stimulated by gas-turbine develop- 
ments, but unquestionably the work is 
applicable to other high-temperature activ- 
ities. The behavior of materials in atmos- 
phere from all the common fuels for mobile 
and stationary power generation are dis- 
cussed, ranging from leaded aviation fuels 
to coal. The paper on corrosion by oil ash 
from elie fuels has attracted special 
interest due to the current seriousness of 
the problem in many industries. 


Hee on Plasticity and Creep of 
etals (STP 107). Size 6 by 9 in.; 68 pp; 
paper bound. Published by American 
Society for Testing Materials, 1916 Race 
St., Philadelphia 3, Penna. Price $1.50. 
This symposium covers four phases of 


ylastie deformation and flow of metals. 
e material was presented at the First 


Pacific Area National Meeting of ASTM 
in 1949. 

The papers and their authors are: The 
Experimental Exploration of Plastic Flow 
in Sheet Metals by L. R. Jackson and W. 
T. Lankford, Battelle Memorial Institute; 
Forming Parameters and Criteria for De- 
sign and Production by William Schroe- 
der, Lockheed Aircraft Corp.; The Use of 
Creep Data in Design by H. C. Cross and 
L. R. Jackson, Battelle Memorial Insti- 
tute and Super Creep-Resistant Alloys 
by J. W. Freeman, D. N. Frey, E. E. Rey- 
nolds and A. E. White, University of 
Michigan. 


Everyday Statistics, Facts and Falla- 
cies, by George W. Snedecor. Size 814 by 
11 in.; 152 pp; spiral binding. Published 
by Wm. C. Brown Co., Dubuque, Iowa. 
Price $3.00. 


This book is written for the general 
reader who wishes to learn some of the 
fundamentals of modern statistics. The 
vocational opportunities in statistics are 
searcely considered, since greater empha- 
sis is placed on the social aspects of the 
subject. 

No mathematics beyond elementary 
algebra is required. The logic of the science 
is presented with only so much mathemati- 
cal symbolism as is necessary for clarity. 

Some of the chapters deal with sampling 
from a known population; frequency dis- 
tributions; probability, games of chance; 
distribution of sample statistics in meas- 
urement; and sampling human popu- 
lations. 


Hydrodynamics, a Study in Logic, 
Fact and Similitude, by Garrett Birk- 
hoff. Size 59 by 8%4 in.; 180 pp; cloth 
bound. Published by Princeton University 
Press, Princeton, N. J. Price $3.50, 


The book is largely devoted to two 
special aspects of fluid mechanics: the 
complicated logical relation between theory 
and experiment, and applications of sym- 
metry concepts. 

A listing of the chapter titles will give 
you some idea of the contents of the book 
and the material covered: hydrodynamical 
paradoxes, recent progress in free boundary 
theory, modeling and dimensional analy- 
sis, group theory and fluid mechanics, and 
virtual mass and groups. 

The relation between theory and experi- 
ment is introduced by an examination of 
the paradoxes which have arisen in tradi- 
tional hydrodynamics. Light is thrown 
on these problems by the author’s discus- 
sion of important new advances in free 
boundary theory. 

After a treatment of modeling and di- 
mensional analysis, the rest of the book 
centers around applications of group- 
theoretic ideas, which are shown to moti- 
vate many solutions of problems involving 
compressible and viscous flows, and to 
yield the classical force equations for a 
solid moving through a perfect fluid. 


Mechanical Engineers’ Handbook. Edi- 
ted by Lionel S. Marks. Size 6 by 9 in.; 
2153 pp; illustrated; flexible cloth binding. 
Published by McGraw-Hill Book Co., 
Inc., 330 W. 42nd St., New York 18, N. Y. 
Price $15.00. 


This revised fifth edition will help 
answer your troublesome questions on 
mechanical engineering. More than 100 
engineers co-operated to produce the en- 
gineering data contained in this edition. 

Significant recent developments dis- 


(Continued on page 100) 
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Not an instrument you buy, 
but a service we supply. 


Write or call us today. 


THE COMPLETE CITIES SERVICE LINE FOR THE 
METAL FABRICATING INDUSTRY INCLUDES 
Chillo Cutting Oils 
Trojan Greases 
Trojan Gear Oils 
Pacemaker T Hydraulic Oils 
Optimus Cylinder Oils 
Q-T (Quenching and Tempering) Oils 


QUALITY PETHOLEUM City ond State 


PRODUCTS 


Combustion Facts Fully Revealed 
by Fast, Simple Heat Prover Test 


This scientific combustion analyzer — the Cities Service 
Heat Prover—gives you the real “inside” on furnace com- 
bustion conditions. Its plain, quick, accurate work le 
you know: 
How much excess oxygen is present 

How much combustible matter is wasted 


How much fuel you might save 


Without endless trial-and-error you can proceed to cons 
serve fuel and increase furnace output. This is substans 
tiated by records made on all types of furnaces. See fo 
yourself how productivity can be improved. Call or writ 
today for a Cities Service Heat Prover demonstration. . 
readily arranged in your plant. Or for further detai 
return the coupon below. 


Cities SERVICE O1L COMPANY 

Sixty Wall Tower, Room 19 

New York 5, N. Y. 

Without obligation please send your booklet, “Combus- 
tion Control for Industry” and Heat Prover information. 


Company 
Address. 
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MULTICLONE’S 
Multiple Advantages 


Because the advantages of MULTICLONE are so clear-cut, so vitally 
important, so far-reaching in the savings they make, we urge you to make a 
factual unbiased comparison of MULTICLONE dust and fly ash collection 
equipment against any other in the mechanical recovery field. Only by 
making such a comparison can you fully appreciate the major savings and 
greater performance you get by installing MULTICLONE Collectors! 


COMPARE Space-Saving Compactness! 

Plant space costs money—particularly at today's high con- 
struction costs. Because the Muttictone is more compact, 
size for size, it makes really important savings in space and 
plant costs. Note in the chart how the Mutrictone requires 
substantially less space—both in floor space and cubic space 
—than any other 


COMPARE Recovery Efficiency! 


It is a recognized fact that the separating efficiency 
of a cyclonic tube increases as the tube diameter 
decreases because smaller tubes generate greater 
centrifugal forces. The patented vane in the 
Mvuttictone makes the use of small tubes practical 
without complicated manifolding and permits com- 


pacting many small tubes into one simple, highly unit of compara- — 
efficient unit. MuLticLone’s higher centrifugal forces ble capacity and make 
throw out not only the large, medium and small performance. This | —~Weltlclone “To > 
particles, but also an unusually high percentage of means vital sav- Collector A 21 18 

the extremely small particles of 10 microns and ings in construc- Collector B 39 32 
less. Result—more complete recovery of all sus- tion costs! 


pended particles from the gas stream! 


COMPARE All-Around Simplicity! 


COMPARE Dollar-Saving Adaptability! 


other equipment. 

Moreover, inlet-outlet ducts can be 
varied—side-inle. side-outlet, or side- 
inlet top-outlet—to meet low headroom 
or restricted side clearance require- 
ments...and the single-inlet single- 
outlet duct design permits greater flex- 
ibility and simpler installation. These 
all add up to vital savings in installa- 
tion costs! 


as suspended materials are recovered. 
In addition, the square, flat-sided 
shape of the Mutrictone and its 
straight inlet and outlet ducts are far 
simpler to install and insulate. And 
since the recovered material from an 
entire bank of tubes is collected in a 
single hopper, it is much easier to serv- 
ice and maintain than the multiple 
hoppers of conventional cyclone units. 


Savings in space is just one of many ways MULTICLONE The Mutrictowe is simple and inex- 
q 3 reduces installation costs. Because the shape of the unit pensive to maintain because there are 
f can be readily varied (long and narrow, short and wide, or no highspeed moving parts to repair 
h square) to fit available spaces, the MULTICLONE can often be or replace ...no pads or filters to 
g ' tucked into odd corners and waste areas too restricted for clean or renew...nothing to choke 
‘ the gas flow or increase draft losses ‘ 


Conventional Cyclone 


Here again, the MULTICLONE saves in Multiclone 
many ways—all of them important! 


Whether your recovery installation is in a new structure or for modernizing present 
equipment, you will be far ahead by installing MULTICLONE Collectors. Our experienced engi- 

; neers will gladly make helpful suggestions for simplifying your recovery problems. A letter, 
er) wire or call to our nearest office places this 
a asistance at your service without obligation. 


ENCINEERS, DESICNERS & MANUFACTURERS OF EQUIPMENT FOR 

COLLECTION OF SUSPENDED MATERIALS FROM CASES @ LIQUIDS 
Main Offices: 1029 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
CHRYSLER BLDG., NEW YORK 17 « 1 LoSALLE ST. BLDG., 1 N. La SALLE ST., 
CHICAGO 2 + HOBART BUILDING, SAN FRANCISCO 4, CALIFORNIA 
PRECIPITATION CO. OF CANADA, LTD., DOMINION SQ. BLOG., MONTREAL 


Send for Helpful Literature! This foctual 
MULTICLONE literature explains the basic principles 
of cyclonic dust recovery and gives technical data 
helpful to anyone contemplating a dust or fly ash 
recovery installation. Write today for your free copy! 
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HERE’S HOW ONE MAN LEARNED THIS FACT: 


A paper manufacturer, faced with the prob- 
lem of waste treatment in his plant, guessed 
that a good system would cost him a six- 
figure sum. To avoid paying so high a price, 
he sunk a considerable amount into a home- 
made system—which simply did not do the 
job. And so he called in consulting engineers. 


After making a complete survey of the mill, 
analyzing samples of its waste, and thor- 
oughly studying the problem, the engineers 
made their recommendations. They were 
accepted by the surprised manufacturer, and 
the system was built. 


The waste-treatment plant cost even less than 
the supposedly-cheap makeshift equipment 
that had failed, and it provided an effluent 
completely acceptable for re-use in the mill. 


FOUNDED 1906 


costs far fess than you think! ad 


It also produced some benefits the manus 
facturer never expected: 

® A large amount of raw stock was reco 
®@ Stream pollution was eliminated 

@ There was an important reduction in heat losse 
The manufacturer estimates the new syste 
will have paid for itself within three years 


Maybe you have been putting off the qu 
tion of water, sewage, or industrial was 
treatment for your plant or communit 
because you think the cost prohibitiv 
Don’t guess; you will probably be wrong 
Call in consultants specializing in this fie 


FREE BOOKLET 


FOUR WAYS TO ECONOMIZE ON INDUSTRIAL WASTES 
+. is @ factual treatise offering much useful information 
on Its subject. Write for your copy today! Address: 
Gilbert Associotes, inc., 412 Washington St., Reading, Po. 


GILBERT ASSOCIATES, INC. 


ENGINEERS © CONSULTANTS ® CONSTRUCTORS 


READING, PA. 


NEW YORK © PHILADELPHIA © WASHINGTON © HOUSTON © ROME © MANILA © MEDELLIN 
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This Atomizing Spray Type Deaerator 

. American Engineered and Industry 
proven... insures a long, trouble-free life 
for your boiler water system. 


Deterioration of most metals through cor- 
rosion in steam power plants is a constant 
and expensive problem to industry. To 
effectively control or eliminate this dete- 
rioration of costly installations is to insure 
the life and efficiency of your system and 
protect your investment. 


Steam Jet 
Atomizing Valve 


American Engineers, with a background | 
of over 50 years of water treatment experi- 
ence, stand ready to offer authoritative 
engineering guidance in the solution of 
your water treating problems. 


We invite your inquiry... ask for bulle- 
tin 117. 


the The AMERICAN WATER SOFTENER COMPANY 


LEHIGH AVENUE & FOURTH STREET + PHILADELPHIA 33, PENNA, 


FILTERS SOFTENING SYSTEMS + CHEMICAL FEEDERS « ION EXCHANGERS « RE-ACTORS ¢ SWIMMING 


POOL EQUIPMENT « DE-GASIFIERS WATER TEST SETS RE-CARBONATORS ALKALIZERS 


July, 1951 —POWER ENGINEERING—Chicago, Illinois 


; : Two stage 
Spray 
| | 
+ 
96 


V U L C A N Aleit equentia 


for PALATKA STATION 
of FLORIDA POWER and LIGHT COMPANY 


Effective boiler cleaning at low cost was demanded for the new Palatka Steam- 
Electric Station of Florida Power & Light Company. Vulcan will deliver these 
benefits. Effective boiler cleaning will be a simple matter of pushing one button. 
Each blower will then work in correct sequence, applying the right amount of 
steam at the velocity needed. Steam will be saved, because each blower will 
operate for exactly the correct time. Labor will be saved, because operators will 
not need to climb to remote locations. Maintenance costs will be low, because 
each Vulcan unit is designed and built for easy inspection and repair or re- 
placement. Write for Bulletin 483—-Automatic Sequential Soot Blowing. 


CONTINENTAL FOUNDRY & MACHINE COMPANY 
DU BOIS, PENNSYLVANIA 


Pushing one button at the control panel starts the automatic 
sequence. Each blower signals that it cuts in and operates 
correctly. Operation of individual blowers can be skipped 
or repeated without leaving the panel. 


Type of Boiler 


Total Steam Temperature. 005 
Oil; provision for future use of coal Bi —— 
Ebasco Services, Incorporated 


% 
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JAMES G. 


Type T-21 


MEASURE SPEED BY 
FRAHM® RESONANT REED TACHOMETERS 


The Miniature Frahm instru- 
ments shown above weigh about 12 
ounces and measure approximately 
3" x 2" x The T-22 affords 
double the rpm range of the T-21. 
Various speed ranges are available 
from 1000-1500 to 9000-13000. 


Vlewe. 


BIDDLE CO., 


@ ELECTRICAL TESTING INSTRUMENTS 
@SPEED MEASURING 
@ LABORATORY & SCIENTIFIC EQUIPMENT 


INSTRUMENTS 


NUMBER 6 OF A SERIES 


1316 ARCH ST., 


Type T-21 mounted with a Cat. 2406 Bracket 


RESONANCE — Touch 


The phenomenon of resonance 
activates the delicately tuned reeds 
when touched to any part of a rotat- 
ing machine or when permanently 
mounted. 60° or 90° brackets are 
furnished where mounting is desired. 
In confined spaces, the convenience 
of merely touching the instrument to 
any part of the machine casing is 
highly desireble and a considerable 
safety factor. 


PHILADELPHIA 7, PA, 


Type T-22 


or Permanent Mounting 


Since there are no movable parts 
in Frahm Resonant Reed Tachom- 
eters there is nothing to require 
maintenance. They are built to take 
rugged handling. 

Frahm Tachometers are made in a 
variety of shapes and sizes with splash- 
proof cases and reeds tuned to 
guaranteed accuracy within 0.5%. 


Write for Bulletin 31-PE. 


We are now prepared to make 
immediate delivery of this instrument, 
considered by many to be the ultimate 
in a fine speed measuring device. 
Pointer affords instantaneous reading 
of rpm of rotating shafts, or linear and 
peripheral speeds, regardless of direc- 
tion of rotation. Measures in six 
ranges from 25 rpm to 30,000 rpm. 


SPEED COUNTER AND 


JAGABI® TACHOSCOPE 


Measurement of Speed and Time 
are combined in the Tachoscope in 
such a way that the usual error in 
starting and stopping is eliminated. 
Higher accuracy of calculation is 
assured because of the longer time the 
Tachoscope can be operated. It is a 
highly precisioned instrument for 
machine speeds up to 20,000 rpm. In 
fact, many use it as a standard for 
checking other speed measuring 


STOP WATCH COMBINED 


instruments. The high-grade stop 
watch can be used independently. 
SPEED MEASURING BULLETIN 

A selection chart of Speed Measur- 
ing Instruments for specific conditions 
is a feature of Bulletin 35-PE. Mailed 


on request. 


WIDE RANGE PRECISION HAND TACHOMETER 
THE DR. HORN TACHOMETER 


Protected against overspeeding damage. 
Operates equally well in a vertical, 
horizontal, or slanting position. 
Simple mechanism. Low maintenance. 
Long life. 

James G. Biddle Co. is the sole 
distributor and authorized service 
agency for these highly regarded 
instruments. 

Write for Bulletin 35-65-PE. 
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C. Field of $ 


Above: Interior view of Municipal Light Plant, Madelia, Minnesota. 


Right: T. C. Splinter, Superintendent Fight), checks performance of big 
d Oil’ office looks on. 


diesel while $. 


Ailing diesels get 
clean bill of health 


As power demands grew, so did trouble for 
the Municipal Light Plant of Madelia, 
Minnesota. Carbon formed rapidly in the 
plant's three diesel engines. Ports required 
cleaning every two to three weeks. Diesels 
had to be shut down frequently to free 
stuck rings and remove varnish from cyl- 
inder walls. 


T.C. Splinter, plant superintendent, put 
the preblem to a Standard Oil lubrication 
specialist. The lubrication specialist 
pointed out that the straight mineral oil 
used in the engines was not able to stand 
up under the severe conditions of opera- 
tion. He recommended a switch to STAND- 
ARD HD Diesel Oil. 


This heavy-duty lubricant made a clean 
sweep of the troubles. In four years of hard 
service, STANDARD HD has kept engines 
clean and rings free. Port carbon has been 
reduced to a minimum. Engines are now 
operated up to 8,800 hours before they are 
inspected or cleaned. Maintenance costs 
have been trimmed 30% to 40%. 


STANDARD HD 


TRADE MARK 


Diesel Oil 


A 1400-hp diesel engine was added to 
the plant in 1948. This makes a total of 
2,840 diesel horsepower now protected by 
STANDARD HD for this plant. 


The experience of T. C. Splinter indi- 
cates how you can reduce maintenance 
costs with STANDARD HD Diesel Oil. A 
Standard Oil lubrication specialist will be 


glad to help you obtain maximum bencfits” 


from this superior diesel oil. 


Arrange for his visit, now, by phoning 
your nearby Standard Oil Company (Indi- 
ana) office... or write: Standard Oil Com- 
pany (Indiana), 910 So. Michigan Ave., 
Chicago 80, Illinois. 


STANDARD 


: 
4 
| 
PANY (INDIANA | 
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(Continued from page 92) 


| cussed are fluid mechanics, stresses in tur- 

bine disks, transonic and supersonic 
aerodynamics, aircraft jet propulsion, 
rockets and television. Other subjects 
| covered are radiant and panel heating, 
| solar heating, high-vacuum pumps, in- 
| dustrial supersonics, modern casting meth- 
| ods, statistical quality control and auto- 
| matie process control. 

This fifth edition also furnishes new and 
revised information on the materials of 
engineering, for example: ferrous and 

= elps pro fect-this non-ferrous alloys, super alloys for highest 
temperatures, plastics, elastomers, sili- 
| cones, adhesives, rocket fuels, reflective 

ed heat insulation and powder metallurgy. 
of the da nger Power costs are analyzed in the light of 
current conditions, as are gas turbines and 


atomic energy as power sources. 


| The AMA Handbook of Wage and Sal- 
ary Administration. Edited by M. 
Joseph Dooher and Vivienne Marquis. 


Accurate “liquid column” reading always Size 6 by 9 in.; 410 pp; cloth bound. Pub- 


lished by American Management Assn., 
visible to control station engineers 330 W. 42nd St., New York 18, N. Y. 
Price $7.50. 


@ There's small! chance of your operators 


overlooking boiler water gages when Here i id —_ i 

heave or wall mounced _ Here is a guide to princip es and tech- 
eee ae “ niques of wage and salary administration 
EYE-HYE for each boiler. This all- and company experiences covering major 
hydrostatic remote reading gage can be types of Job evaluation and wage adminis- 
placed at any vantage point. Its illumi- tration plans. 


The 34 chapters of the handbook cover 
such subjects as: techniques of the wage 
survey; case histories in wage and salary 


nated green indicating fluid “reads fast” 
—the customary /iquid column image, 


only brighter, sharper. mf 

administration; joint labor-management 
EYE-HYE is sensitive to slightest level job evaluation; salary administration for 
changes. It’s simple, accurate, safe, sure. multi-unit operations; selected forms for 
Can’t be tampered with; factory calibra- job evaluation; and results of recent re- 


search into simplified wage administration. 
In addition, a model manual used by Arm- 
strong Cork Co. to explain its wage pro- 


tion eliminates adjustments on location. 
Has no mechanical working parts. Easy 


to install, easy to maintain. You can blow - thee 

ie down at intervals. to insere cleea lines gram to employees is reproduced in its 
° ‘ entirety as an appendix to the volume. 

EYE-HYE is the original trouble-free The book is designed to meet the needs 


gage for dependable remote water level of companies that contemplate setting up 
a formal program of wage and salary ad- 


supervision. Over 9000 in use. Write 

for Bulletin CO. ministration for the first time, as well as 
those who wish to review and improve 

THE RELIANCE GAUGE COLUMN COMPANY their present programs in the light of 
» techniques. 

5902 Carnegie Avenue Guten %, tested and up-to-date techniques 

Representatives in all principal cities 


| Ion Exchange Resins, by Robert Kunin 
and Robert J. Myers. Size 6 by 9 in.; 212 
pp including appendix and index; illus- 
trated; cloth bound. Published by John 
Wiley ‘and Sons, Inc., 440 Fourth Ave., 
New York 16, N. Y. Price $4.75. 


This book was written to meet the needs 
created by the rapid increase in the indus- 
trial and research applications of ion ex- 
change that followed the development of 
high-capacity, specific and durable ion 
exchange resins. 

The book correlates the widely scattered 
literature on the phenomenon, provides 
the scientist and engineer with helpful 
information on all phases of ion exchange 
and ion exchange resins. 

This reference book presents the theory 
underlying the ion exchange mechaniem 

. the usefulness of the resins; operationa 
Three EYE-HYEs on panel board af The Jeffrey Mfg. Co., Columbus, O. and engineering data; and laboratory and 
industrial methods of using the resins 


Te Name al introduced safely columnd. 1834 throughout the power, chemical process, 


@ storage tanks 


agricultural, medical, pharmaceutical, sani- 
tation and many other fields. 

The work also includes chapters on the 
practical aspects of ion exchange in the 
recovery of metals, in sugar refining, water 
| softening and other applications. It tabu- 
| lates characteristics of commercial resins 
| and describes the design and operation of 
| ion exchange apparatus. 
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WHERE TO USE LUMNITE 
IN POWER PLANTS 


Lining steel stacks with LUMNITE* 
STOPS CORROSION 
IMPROVES DRAFTS 


Looking up through working platform in stock being lined with 
Lumnite refractory concrete. 2'2" lining is being “shot” by concrete gun 
over reinforcing mesh attached to angle plates welded to steel shell. 


CORROSION, the No. 1 enemy of steel 
stacks, won’t harm this one. It’s 
getting a protective lining of refrac- 
tory concrete made with Lumnite 
calcium-aluminate cement. The 
Lumnite concrete will resist cor- 
rosive attacks of condensate and 
sulphurous gases. In the breechings, 
it will withstand the abrasive action 
of high-velocity gases and fly ash. 

Drafts will be boosted, too. 
Lumnite cement, mixed with in- 
sulating aggregates, keeps gas tem- 
peratures high, cuts condensation 
inside the stack. And because the 
lining is smooth and jointless, there 
will be less loss of draft. 


Easily Installed — Maintenance Reduced 


Lumnite linings may be troweled 
into place or “‘shot’”’ on by concrete 


gun as shown above. Because Lum- 
nite linings are jointless, there are 
no small units to work loose. Thus 
less maintenance is required. When 
repairs are necessary, they can be 
made quickly and cheaply, for Lum- 
nite reaches full service strength 
in 24 hours or less. 

Depending on requirements, 
Lumnite provides high structural 
strength, high heat resistance and 
low thermal conductivity. Write for 
descriptive booklet on Lumnite 
for stacks, and other refractory, in- 
sulating, corrosion-and heat-resist- 
ant concrete installations in power 
plants, to: Lumnite Division, Uni- 
versal Atlas Cement Company 
(United States Steel Corporation 
Subsidiary) 100 Park Avenue, New 
York 17, N. Y. 


** LUMNITE?” is the registered trade mark of the calcium-aluminate cement manufactured by Universal Atlas Cement Company. 


LUMNITE for INDUSTRIAL CONCRETES 


REFRACTORY, INSULATING, OVERNIGHT, CORROSION-RESISTANT 


NBC SYMPHONY SUMMER CONCERTS - Sponsored by U.S. Steel Subsidiaries—Sunday Evenings—jJune to September 
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Castable Refractories z= 
Factory-prepared mixtures of LUMNITE and : 
selected aggregates. Mixed with woter on the J 
bofties, furnace walls. Special shapes can be 
cast in molds, ready within 24 hours. Castobles 
to meet different temperature and insviction 
needs are made by manufacturers of Refrac- a ‘ 
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“For today and 


“For today and for the future; for yourself and for your country; the 
Payroll Savings Plan is a thoroughly American plan. By helping ourselves 


for the future...” 


THEODORE E. MUELLER 


President, American Radiator 
and Standard Sanitary Company 


through savings we maintain and extend individual independence and 
help our country preserve its freedom. Thousands at American-Standard 
are carrying forward this sound American tradition of national-help 


through self-help.” 


. national-help through self-help”—that’s the Payroll 
Savings Plan! 

Introduced in 1941 and offered to millions of employees 
by alert managements, the Payroll Savings Plan has given 
employed men and women an easy, automatic way to build 
financial independence, save for a home, educate their chil- 
dren and gain many benefits that can be acquired only by 
thrift. It has built up a tremendous reserve of purchasing 
power: today. Americans hold more than $58 billion in 
U.S. Savings Bonds. It has helped to provide cash to retire 
maturing Savings Bond issues and pay off $6 billion in 
bankheld debt. It is one of our strongest checks on infla- 
tionary tendencies. 

In these critical days, when “Defense is Everybody’s 
Job” the Payroll Savings Plan is up front with America’s 
defenders. Monti» after month, in upwards of 21,000 com- 
panies, more than 8,000,000 men and women are building 
a bulwark of thrift dollars. In January, 1951, 3,587,000 


The U.S. Government does not pay for this advertising. The Treasury De- 
partment thanks, for their patriotic donation, the Advertising Council and 


$25 Defense Bonds and 1,028,000 $50 Defense Bonds were 
purchased—the majority by serious savers on the Payroll 
Savings Plan. 


Management is doing its part—in a big way. Hundreds of 
companies, large and small, are reinstating the Payroll 
Savings Plan or vitalizing the existing plan by a person-to- 
eg canvass that puts a Payroll Savings Application 

lank in the hands of every employee. No pressure is ex- 
erted—or needed. In Mr. Mueller’s American-Standard 
plants, for example, the person-to-person canvass added 
7,800 more employees to the plan that protects. 


If your company does not have a Payroll Savings Plan 
... or if you have not made a person-to-person canvass 
recently ... phone, wire or write to Savings Bond Division, 
U. S. Treasury Department, Suite 700, Washington Build- 
ing, Washington, D. C. Your State Director will be glad 
to help you. 
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——_ 8q. ft. Divided Flow CONSECO Condensers installed in the Humboldt, lowe plant of the 
Corn Belt Power Co-Op. Shown alongside these units are the Twin-Element 2-Stage CONSECO Air 
Ejectors and Single-Stage Non-Condensing Hogging Ejectors. 


PERFORMANCE 


1947 2-10,000 sq. #. units installed and in operation 
CONSECO offers: 


1949 1-14,000 sq. ft. unit presently being installed 


1951 1-14,000 sq. ft. unit being constructed 


All in the Same Plant 


CLOSED HEATERS 


CONSECO engi are ilable at all times to meet your specific requirements in heot ex- 
changer equipment. Their long ¢ peri and the plete fabricating faciliti Cond: 
Service are e of your ini per and y. Send for illustrated 


BOILERS 


& Engineering Co. 
HOBOKEN, N. J. 
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VERTICAL 


MULTIPORT 


RELIEF VALVE 


MULTIPORT 


RELIEF VALVE 


HORIZONTAL 


MULTIPORT 


RELIEF VALVE 


MULTIPORT 


WATER CHECK VALVE 


MULTIPORT 


WATER FOOT VALVE 


MULTIPORT 
AIR & GAS CHECK VALVE 


THE SAFE, TIGHT, QUIET MULTIPORT RELIEF VALVE 


What Owners 
say about Cochrane 
MULTIPORT 


PRESSURE PLATE 
BY WHICH PRE- 
DETERMINED 
VALVE PRESSURE 


VALVES 


“Twenty-five years of service. No other 
comment.” 

“Opened for inspection only once in 
17 years.” 

“Opening and closing every 30 seconds 
with but little interruption for more 
than 12 years.” 

“This valve in service about 20 years 
with no maintenance.” 

“Savings cannot be computed. Absence 
of trouble is worth the price.” 

“No maintenance except change of 
springs for different pressure range 
after almost 15 years.” 

“‘No breakdown, notrouble, noexpense.”’ 


Over 15,000 Cochrane 
Multiport Valves in Service 
NOT ONE KNOWN FAILURE 


COCHRANE CORPORATION 
3123 N. 17th Street PHILADELPHIA 32 
In Canada: Canadian General Electric Co., Ltd., 
Toronto; In Mexico: Babcock & Wilcox de Mexico, 
S.A., Mexico City; In Europe: Recuperation Ther- 
mique & Epuration, Paris. 


WOT PROCESS SOFTENERS ond 


IS ADJUSTED 


ADJUSTING 
HAND WHEEL. 


MULTIPLE VALVE 
DISCS INSTEAD 
OF SINGLE DISC 
INSURE AGAINST 
FAILURES, RE- 
DUCE IMPACT, 

MULTIPLY FLOW 
AREA 


Cochrane Corporation 
| 3123 N. 17th Street, Philadelphia 32, Pa. 


Please send mea copy of Cochrane Publication 


4150 on Cochrane Multiport Valve. 


YEAR OF 
SERVICE 


AND COMPRES- fa 
CHAIN, MOTOR 4 
7 
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] 
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Ar LAST an aluminum jacket has 
been “engineered” especially to protect 
outdoor lines in refineries and chemical 
plants. It is the first “permanent-type” 
jacketing that offers both low initial cost 
and low application cost. 

After two years of tests and major 
installations at 431 outdoor locations in 
chemical plants, refineries and power 
plants, the Childers Manufacturing Co. 
of Houston has rung up an impressive 
cost-cutting record with their Childers 
Aluminum Jacketing. 

Secret behind this low cost is the thin 
aluminum sheet—.006” thick—which is 
the weather - protecting sheath of the 
jacketing. It is ribbed (as pictures show) 
for extra strength and to facilitate form- 


New Low-Cost 
Jacketing Cuts 


Maintenance on 


Insulated Lines 


This is how Childers Aluminum Jacketing is shipped in easy-to-handle 
rolls, It is quite flexible, yet stands up under severe weathering. 


This close-up clearly shows the ribs or corrugations which add 
strength to Childers Jacketing and also make it form more easily 
around lines. Aluminum strapping and seals are a quick, inex- 
pensive way to attach the jacketing. They can be used without 
any special tools and take no special training for the installers. 
@ Does long lasting aluminum cost too much for covering your 
insulated lines? Not when you specify this new type weather- 
| proof jacketing. It has been specially developed to cost little 
more than ordinary temporary jacketing materials. 


ing around the line. This aluminum has 
proved thick enough to resist weather- 
ing and usual abrasion, but costs much 
less than heavier aluminum sheets. : 

Easy application of this Childer 
Jacketing cuts labor bills drastically. I 
comes from the factory in easy-to-han= 
dle rolls that are four feet wide an 
either 100 feet or 200 feet long. It is ligh® 
and flexible to handle as the men put i 
on the line. No roll forming required a§ 
with heavy, un-crimped material. It caw 
be cut off and attached just the same ag 
the old - fashioned tar- paper that wag 
sometimes used for jacketing. ; 

You can attach Childers Jacketing 
around your insulated lines by one o 
several easy methods. The use of alumi 
num strapping and seals is probably th 
best. Sheet metal screws or Minnesot 
Mining’s No. 471 tape can also be used 

The Childers jacketing can be re 
moved and re-used. 

A moisture barrier is attached to th 
back of the jacketing to give positiv 
protection for the aluminum when it i 
used with alkaline insulating material 

No painting, no rust-proofing, littl 
maintenance — that’s the advantage 
aluminum! 

Hundreds of design engineers an 
maintenance engineers have agreed the 
save money for their firms and troubl 
for themselves by changing their jacke 
ing specs to Childers 100%. That shoul 
make it worth your testing too—and a 
test roll costs only $40.00 for 400 sq. ft. 
(with moisture barrier attached — price 
for 800 sq. ft. without moisture barrier 
$62.00). That’s a good investment in any 
plant. (Advt.) 


x * * 


FOR FULL INFORMATION write 
Childers Manufacturing Co., Dept. PE-1, 
625 Yale St., Houston 7, Tex., for com- 
plete literature. Childers has engineer- 
ing representatives in principal cities to 
work with you on specific problems. 
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NEW DIRT-FALL COLLECTOR 
FOR USE IN AIR-POLLUTION 
PROBLEMS 


NEW INSTRUMENT for use in 
analyzing air-pollution problems in 
highly industrialized areas has been 
developed by Battelle Institute, Co- 
lumbus, Ohio. Because it will tell the 
direction from which large quantities 
of dirt come, it is expected it will be 


useful to industries and municipalities 
in locating the sources of air-pollu- 
tion nuisance. 

Known as a “directional dirt-fall 
collector”, the new instrument will 
provide an index of the general loca- 
tion of plants which may be respon- 
sible for heavy dirt fall. It will 
evaluate, in a city such as New York, 
for example, the amounts of dirt 
blown from across surrounding rivers 
as well as the amounts of dirt origi- 
nating directly from Manhattan 
locations. 

The dirt-fall collector, which will 
be made commercially available by 
Eberbach & Son Co., Ann Arbor, 
Michigan, is designed to collect heavy 


In both Right-Angle and “Flang-Lok" styles, Goodall Expansion Joints 


GOODALL 


EXPANSION JOINTS 


Right-Angle or 
“FLANG-LOK” 
For All Standard 


lron Pipe Sizes 
From ¥e" to 96" LD. 


are built with the exacting care that assures the utmost in durability, 
efficiency and safety under all service conditions. Long experience 
guides the selection of materials from which they are made; and crafts- 
men specialists apply unequalled skill to every detail of construction. 
Used under pressure, vacuum or both, they will stand repeated flexing, 
with maximum resistance to cracking and “setting.” 


Advantages of “Flang-Lok” 


The combination of “Flang-Lok" End Expan- 
sion Joints and “Flang-Lok" Floating Flanges 
assures quick, easy installation even in ex- 
tremely “close quarters.” It is only neces- 
sary to turn the flange (not joint or pipe) 
to align bolt holes with 
connecting flange. As 
flange bolts are tight- 
ened, rubber end of joint 
is compressed over a 
broad area of connecting 
flange, providing a leak- 

proof seal having the 
widest margin of safety 
against rated pressures. 


AR, PA 


“Flang-Lok" Flanges are of cast iron 
or steel, and drilled to conform to 
A. S. A. drilling templates in 1” and 
larger. They are split type, with seg- 
ments readily bolted together over 
end of joint, in preparation for actual 
connection. Design covered by U. S. 
Pat. No. 1883086. 


‘ 


Contact Our Nearest Branch for Complete Information 


GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 


Branches: Philadelphia - New York - Boston - Pittsburgh - Chicago - Detroit - St. Paul - Los Angeles 
Est. 1870 Son Francisco - Seattle - Portland - Salt Lake City - Denver - Houston - Distributors in Other Principal Cities 


GOODALL RUBBER COMPANY 
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dirt from any direction the wind is 
blowing (see drawing for detailed 
description). For a reliable indication 
of the sources of heavy contamination 
the instrument must be exposed for 
30-day collection periods over many 
months in a carefully chosen location 
representative of a given area. 

Amounts of collected material 
must be correlated with data ob- 
tained from the Weather Bureau. 
A so-called “wind-rose pattern’”’ 
shows the number of hours the wind 
has blown from the eight points of 
the compass. Knowing this, it is then 
possible to determine the relative 
amounts of dirt which have fallen 
per hour into the instrument from 
the various directions. 

For a complete dirt-fall collection 
program, several directional dirt-fall 
collectors are required. Simultane- 
ously, fine particles (aerosols) and 
gas and odor concentrations in the 
air, along with weather conditions, 
may be analyzed using other appro- 
priate instruments and equipment. 


Directional dirt-fall collector consists of a series of 
eight jars arranged in a circle with a ninth jar in 
the center. These jars hove metal funnels which 
will collect the dirt not falling directly into the jor 
mouth. At the end of the collection period, the dirt 
may be brushed into the appropriate jar 

Jars are covered by a canopy which has one hole 
at the outside edge and another at the center. When 
the wind is blowing at a velocity greater than 3 
miles per hour, the outer hole is uncovered and the 
wind vane turns the canopy in such a way that the 
dirt is collected in the jar corresponding to one of 
the wind directions on the eight points of the com- 
pass. When the wind falls below 3 miles per hour, 
the auxiliary wind vane (which is perpendicular to 
the directional wind vanes) moves to a vertical 
position closing an electrical contact which operates 
the motor to move the cover closing the outer hole. 
In this same operation, the inner hole is uncovered 
and all of the dirt falling during this period of calm 
is collected in the central jar. When the wind veloc- 
ity exceeds 3 miles per hour, the auxiliary wind 
vane is blown from a vertical position and an elec- 
trical contact moves the cover to close the center 
hole and uncover the outerhole. 


JESS HARRISON DAVIS NAMED 
PRESIDENT OF STEVENS 


Dr. Jess HARRISON Davis, 44, 
resident of Clarkson College of 
Potsdam, N. Y., has 
been elected to succeed Dr. Harvey 
Nathaniel Davis, 70, (no relation) as 
resident of Stevens Institute of 
echnology, Hoboken, N. J. The 
new president is the fourth in the 
81-yr history of the college and will 
assume his duties September 1, 1951. 
The new president has had a varied 
and distinguished career as an en- 
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gineering educator and industrial | 


consultant. He was graduated from 


Ohio State with a degree in science | 


in 1928 and received his master’s 
degree there in 1933. In 1949 he 


received the degree of doctor of | 
science from St. Lawrence University. | 

His industrial career has included | 
service with Ohio Bell Telephone Co., | 
Alabama Power Co., American Lo- | 
comotive Co., and Foster Wheeler | 


Corp. He has served as consulting 
engineer for Hydraulic Controls, Inc., 
New York Air Brake Co., D. M. 


McBean, and De Wolf Furnace Corp. | 


He is presently on the board of 
directors of the Niagara Mohawk 
Power Corp. 


The new president of Stevens is a | 


licensed engineer in New York and 
Kentucky. His professional societies 
include ASME, the Engineering Col- 
lege Administrative Council, ASEE, 
and the Kentucky SPE. 


DETROIT EDISON ANNOUNCES 


NEW PLANT VIA ALL-COMPANY 


TV MEETING 


A BRAND-NEW television and em- 
ploye relations field was opened last 


night when Detroit Edison employes | 


and their families throughout south- 
east Michigan attended — via TV — 
an “all company meeting.” 


The meeting, believed to be a | 
television ‘‘first,’’ featured a film- | 


illustrated report on the Company’s 
activities to its nearly 12,000 em- 
ployes. The report was highlighted by 


announcement of plans for a new | 
Edison power plant, and a proposed | 
interconnection for exchange of power | 
with the Ontario electric system, pro- | 


vided government approvals can be 
secured. 
The program featured a Company 


progress report by Edison President | 
James W. Parker, and a discussion of 


a facilities by George A. 


orter, chief engineer of power plants. | 


Announcing plans for the new 


power plant —— the sixth major steam- | 


electric plant for the Company 
Parker said it would be located on the 


Detroit River front near the mouth | 


of the Rouge River. He said the plant 


would help serve future added loads | 


in that area and would make more 


power available throughout the Com- | 
pany’s 7,500-square-mile service area. | 


The new generating station will be 


named the River Rouge Edison | 
Plant. A date for starting construc- | 
tion has not been set. The project is | 
part of a long-range expansion pro- | 
gram that will bring Edison’s generat- | 


ing capability to more than 3,000,- 
000 hp by late 1953. 


Commenting on proposed inter- | 
connections for electric power ex- | 
change with Ontario Hydro, Parker | 
said studies were under way which | 


were expected to result in two trans- 
mission ties, one crossing the Detroit 
River, and the other crossing the St. 
Clair River. 

Speaking of special problems faced 


by the electric industry in times | 


of indefinite emergency like the 


This True Ball Joint Makes the Difference 


Why? The answer is easy! It’s because Darts 
are made with greater care. 

Take the joint, for instance! Both seats are made of resistant 
bronze; both are swaged into place under great pressure — per- 
manently interlocked with the ends. And both are precision 
machined, then carefully spherically ground to give very wide, 
near perfect contact. 

Finally — to protect the seats, give extra strength — ends and 
nut are made of practically indestructible, ait-refined, high test 
malleable iron. 

Little wonder Darts are drop-tight 
without excessive wrenching. No wonder 
you can use them again and again. 


DART UNION COMPANY 


Providence 5, Rhode Island 
The Fairbanks Co. — Distributors 
Boston New York Pittsburgh 
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primitive coal mining machine of 


modern preparation plants of today, 


The tremendous advances in coal 
mining are demonstrated by this 


1865 as compared to the ultra- 


in which Southern’s many 
premium coals are thoroughly 
washed and precision sized. 


Here’s why SOUTHERN’S wide 


of premium, washed coals 
can help you reduce steam costs 


Basic requirement for most economical steam production is to make 
certain that the right coal is applied to your specific type of burning 
equipment. SOUTHERN'S service to industry fulfills this requirement 
two important ways: 

1. The industry's widest selection of scientifically prepared pre- 
mium coals from the leading eastern and midwestern fields 
and seams. 

2. A staff of trained combustion engineers—ready to consult with 
you on which one of SOUTHERN’S many coals can effect great- 
est savings in your plant. 

SOUTHERN’'S approach to all types of coal purchasing and burning 
problems is factual—including plant surveys and actual burning tests. 

Add to this, SOUTHERN'’S dependable supply... big production in 

excess of 10,000,000 tons annually from the most modern mines in 
existence...plus vast reserves. 

Get the full details about how SOUTHERN’'S service is lowering 

costs in hundreds of America’s leading steam producing plants. Call, 
wire or write our nearest branch office today. 


AS MANY AS 25 PREMIUM COALS 


SOUTHERN offers industrial buyers a wide variety of premium coals 
from the coal fields of Western Kentucky, West Virginia, Virginia, 
Eastern Kentucky, Illinois, Indiana, Alabama, Arkansas, and Okla- 
homa. One is right for your plant! 


A TESTED TO MEET EVERY INDUSTRIAL 


General Office: 333 North Michigan Avenue, Chicago 1, lil. 
Offices in: ATLANTA, BIRMINGHAM, CHICAGO, GREENVILLE, 
KNOXVILLE, LOUISVILLE, MEMPHIS, NASHVILLE, ST. LOUIS 
Sinclair Coal Company, Kansas City 6, Mo. —Western ner 
Boon-Strachan Coal Company, Ltd., Montreal — C 
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present, Parker emphasized the need 
for wisely-conceived, Congres- 
sionally-enacted national power pol- 
icy. 

“This would help industry and 
government work together on the 
continuing job of furnishing the na- 
tion’s light and power,” he said, “and 
it would assure America of maintain- 
ing its top position among the power 
producing countries of the world.” 

Parker said the electric companies 
do not oppose essential regulation and 
controls. ‘They welcome them,” he 
said. ‘What they do oppose is the 
vagueness of the present national 
power policy, and the fact that it is 
not generally based on decisions by 
those who should make them — the 
people’s representatives in Congress.” 

Employes were commended for 
their excellent safety record, kept up 
despite the hazardousness of many of 
their jobs. Edison overhead linemen 
recently won a national award for 
putting in 1,000,000 hrs of work 
without a single disabling injury. 
Underground linemen, exposed to 
traffic and other hazards, are main- 
taining a similarly high safety rec- 
ord, it was reported 


TWO MORE 150,000-KW UNITS 
FOR CHICAGO AREA 


NEW GENERATING STATION in Will 
County on the banks cf the Chicago 
Sanitary and Ship Canal between 
Lockport and Lemont, IIl., is being 
planned by Public Service Co. of 
Northern Ill. A site has been pur- 
chased and preliminary plans and 
surveys for location of station build- 
ing, barge docks, coal storage yard, 
electric switchyard and other facili- 
ties are being made. The first two 
generating units, with capacities of 
150,000 kw each, have been ordered. 
It is expected that the station will be 
completed and the new units in 
service by the fall of 1954. 

The Will County station site is 
adequate for development of a 1,000,- 
000-kw plant, more than 3 times the 
initial capacity to be installed, and it 
will be designed to provide for addi- 
tional generating units. The property 
is served by the Elgin, Joliet & East- 
ern Railway, which has connections 
with all major Chicago area trunk 
lines and by the Illinois Waterway 
over which coal can be barged direct 
to the site. 

The new station will be 12th in the 
interconnected power system serving 
Chicago and Northern Illinois. 


COAL-BURNING GAS TURBINE 
OFFICE MOVES TO DUNKIRK, N.Y. 


THE RESEARCH OFFICE of The 
Locomotive Development Commit- 
tee of Bituminous Coal Research, 
Inc. has been moved from 10 Light 
Street, Baltimore, Md., to 320 So. 
Roberts Road, P. O. Box 225, Dun- 
kirk, N. Y. 

This committee is working on the 
development of a coal-burning gas 
turbine, to be first applied in a rail- 
road locomotive. For some time, the 
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committee has had a testing labora- 
tory in the plant of American Loco- 
motive Co. at Dunkirk, where full 
scale tests of coal preparation and 
burning equipment, ash removal 
equipment and other auxiliaries have 
been under way. In this laboratory, a 
Houdry gas turbine has already been 
operated for 1000 hr burning pul- 
verized coal and now a full-size 
locomotive gas turbine is being set 
up for test. This experimental labora- 
tory has been directly supervised by 
Fred D. Buckley. 

A detailed account of the recent 
encouraging progress in developing 
the coal-burning gas turbine is given 
elsewhere in this issue by John I. 
Yellott, Director of Research of The 
Locomotive Development Commit- 
tee. Peter R. Broadley is assistant 
director of research. 


ALLIS-CHALMERS TO BUILD 
AIRCRAFT COMPRESSORS 


LARGEST subcontract yet signed 
in the Curtis-Wright Corp. defense 
expansion program has been an- 
nounced —- a multimillion dollar or- 
der to Allis-Chalmers Manufacturing 
Co. for the Wright J65 Sapphire 
turbo jet aircraft engine. 

Allis-Chalmers will shortly begin 
construction of a new plant for the 
manufacture of compressors for the 
Wright Sapphire, an engine of 7200 
lb thrust, which powers the Republic 
F84F thunder jet fighter. The Sap- 
phire is one of the most powerful 
jet engines in production anywhere 
in the world. 

Wright Aeronautical Corp.’s en- 
gine division of Curtis-Wright is 
currently entering a large scale 
production of the Sapphire at its 
plant in Woodridge, New Jersey. 

W. A. Roberts, president of Allis- 
Chalmers, announced that this new 
contract requires the building of a 
new plant to cost in excess of $5,000,- 
000. 


THE CHICAGO midwest headquar- 
ters for Sarco sales representatives 
moved on April 30, 1951 to new and 
larger space at 322 West Randolph 
St., Chicago 6, Illinois. The new 
telephone number is Andover 3-2513- 
4-5, 


* * 


ONE OF the nation’s leading atomic 
scientists, Dr. Charles Allen Thomas, 
has been elected president of Mon- 
santo Chemical Co. 

Dr. Thomas, who was prominently 
identified with the production of the 
atomic bomb and co-author of a plan 
for control of nuclear weapons, took 
office May 1. The 51-year-old scien- 
tist replaces William M. Rand, who 
retires under the company pension 
plan. 

Dr. Thomas, who has been Mon- 
santo’s executive vice president since 
1947, began his industrial career 
with General Motors, aiding in the 
development of ethyl gasoline and 
later established research laboratories 


GREEN FANS . . . Used by Many Leading Utilities 


One significant fact about Green Fan Installations at the New 
Orleans Public Service Plant is that two different boiler manu- 
facturers were involved . . . two different types of boilers but 
Green Draft Fans for all three boilers. Each boiler has two Green 
Induced Draft Fans and one Green Forced Draft Fan. 

When a concern has specialized on an important piece of 
power plant equipment for many years, that firm is rightly called 
the “authority” on the subject. This is the position of Green 
Fuel Economizer Co. in the field of mechanical draft fans. The 
name Green is synonymous with Draft Fans highly acceptable 
to industry. 


The Line of Green Induced and 
Forced Draft Fans includes 
many types in many sizes which 
are described in Bulletin No. 
168. We shall be glad to discuss 
your fan requirements with 
your own engineers, with your 
consulting engineers and with 
the boiler manufacturer of your 
choice. 


™ 
C 
Fuel Economizer Py 


COMPANY 


ECONOMIZERS © FANS @ AIR HEATERS © CINDERTRAPS 
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Direct saving of cooling water expense returns to you 
. the cost of a Niagara Aero After Cooler 
in less than two years. 


am 


How to Get 


Drier Compressed Air: 


It prevents many troubles and saves 


@ NIAGARA AERO AFTER 
COOLER cools compressed air 
or gas below the temperature of 
the surrounding atmosphere. 
‘Therefore you get no further con- 
densation in your lines. You save 
much in repairs to pneumatic 
tools and equipment; you save 
much interruption to production; 
you save water damage in paint 
spraying, in air cleaning, in any 
process where compressed air 
comes in contact with your mate- 
rials or parts in manufacturing 
(sand blasting, for example). 
Niagara Aero After Cooler 
uses evaporative cooling, saving 
959% of your cooling water con- 


much expense 


sumption. This saving quickly 
returns the cost of the equipment 
to the owner or makes extra cool- 
ing water available for other 
processes. 

The Niagara Aero After Cooler 
produces compressed air with 
30% to 50% less moisture than 
by ordinary cooling methods. 
Other Niagara equipment pro- 
vides bone-dry air for processes 
requiring it. 

If you have an air problem 
or a cooling problem, a Niagara 
engineer probably has an answer 
that will improve your process or 
save you operating or mainte- 
nance expense, 


Write for Bulletin 98 


NIAGARA BLOWER COMPANY 


Over 35 Years Service in Industrial Air Engineering 


Dept. E, 405 Lexington Ave. 
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Experienced District Engineers in all Principal Cities 


New York 17, N. Y. 
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in Dayton, Ohio. The laboratories 
were acquired by Monsanto in 1936 
and Dr. Thomas became the com- 
pany’s research director. He then 


moved up through successive posi- 
tions to the presidency. 
* 

JOHN C. WALLACE, formerly spe- 
cial projects development engineer 
with Baldwin-Lima-Hamilton Corp., 
has been appointed chief engineer 
for the newly created diesel engine 
parts research and development divi- 
sion of Hunt-Spiller Manufacturing 
Corp., A. J. Edgar, vice president 
and general manager, announced. 

THomas C. WILSON, INc., will 
open a new office at 3147 North 
Broad Street, Philadelphia 32, on 
June 1st. This new Wilson headquar- 
ters will serve the Philadelphia, 
Camden and Trenton areas. 

Mr. Henry Steffans, who has been 
a Sales Engineer for Wilson in New 
York since 1949, has been appointed 
aad of the new Philadelphia 
office. 


* 


THE DAMPNEY Co. announces the 
promotion of Lachlan W. MacLean 
to the newly created position of Vice- 
President in Charge of Manufactur- 
ing and Engineering. The company 
announces simultaneously the ap- 
pointment to its Boston Sales Office 
staff of John D. MacDougall. Mr. 
MacDougall received his A.B. degree 
from Boston College in 1951. 

* * 

BATTELLE INSTITUTE, Columbus, 
Ohio, has begun construction on the 
new million-dollar laboratory build- 


ing. 

‘ihe new laboratory, according to 
Battelle Director Clyde Williams, 
results from increased demands for 
research services in behalf of the 
nation’s defense effort. The construc- 


tion has been approved by the Na- 
tional Production Authority as a 
result of endorsement by military 
and other governmental agencies. 

The new construction will 
Battelle’s fifth in the past decade. 
A three-story structure with two 
bays for pilot plant operations, the 
new building will provide approxi- 
mately 80,000 sq ft of work area and 
will house 115 unit laboratories. 

Currently, Battelle’s research vol- 
ume surpasses $8,000,000 annually 
and includes important defense stud- 
ies for the Atomic Energy Commis- 
sion, the Army, Navy, and Air 
Force. It is expected that the new 
building will allow a 15 to 20 per 
cent increase in Battelle research 
services. 
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Obituaries 
| 
OSBORN MONNETT 


OSBORN MONNETT, for 40 yrs a | 
consulting engineer in Chicago, as- 
sociated principally with Commercial 
Testing and Engineering Co., died 
on May 13 at his home in Lakeside, 
Ohio. He was 74 yrs old. 

Mr. Monnett began his career as a 
marine engineer on the Great Lakes 
and then served as superintendent 
of power in rot railroad shops of 
W.L.E. and C.R.I. & P. railroads. 
For a time he was assistant editor of 
The Engineer in Chicago, the editor 
being A. L. Rice, afterwards editor 
The Practical Engineer and Power 
Plant Engineering, both predecessors 
of POWER ENGINEERING. Later Mr. 
Monnett was associate editor of | 
Power in New York, then Western 
editor of Power in Chicago. 


why ATLAS Damper Regu- 


| mane Comper boiler, they are an im- 


Subsequently he served for 4 yrs | 
as chief smoke inspector for the City 
of Chicago and in that capacity pre- 
pared a smoke ordinance that be- | 
came a basis for legislation in several | 
large cities. He then became research | 
engineer for American Radiator Co. 
and advisory engineer of the staff of 
the Conservation Bureau, U. S. 
Fuel Administration. | 

He specialized in combustion and | 
boiler practice and for many years 
was associated with Commercial 
Testing and Engineering Co. in| 
Chicago and with its power plant 
consulting engineering division, Car- 
roll, Bechtel and Langtry. He also | 
had connections with Orrok, Myers 
& Shoudy of New York. 

He was consulting fuel engineer to | 
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| Ask for Bulletin 4-A which Tells All 


WHAT THEY DO 


TRADE MARK REG. 


| 1 —ATLAS Damper Regulators continuously maintain the desired pressure in steam 


boilers by automatically adjusting the boiler drafts or dampers. ; 
2 —On forced draft boilers they may be arranged to control the speed of the fan. : 
3 — From the fan they may then be made to indirectly regulate the rate of feed of 
stokers on stoker fired boilers. ; ne 
4 — By regulating the draft they reduce the amount of air used to the desired mini- 
mum, air inleakage through boiler settings being simultaneously minimized. 
5 — It is plain that with air volume minimized a higher and more efficient furnace 
temperature is attained and maintained. The modern en- 
ineering trend is toward higher furnace temperatures. 
Radiant heat varies as the “fourth power”’ of temperature. 
ATLAS regulation causes a vast increase in radiant heat. 


— Much fuel is saved by reducing the volume of air used, elim- 
inating CO, and keeping the chimney gas temperature 
down where it belongs. 

8— ATLAS Damper Regulators save labor. Without an 
ATLAS it is necessary to regulate boilers “ by hand.” Hand 
regulation is far inferior to ATLAS automatic regulation. 
Hand regulation costs much more for labor and, even when 

watched CONSTANTLY, 

The Damper gives a lower boiler efficiency 

Regulator shown than ATLAS control. 

at the right is 9 — In view of the above it is clear 
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Bulletin 4-A explains in full why ATLAS 
Damper Regulators are so valuable on boilers of 
nearly every size and type. You can get a copy 
by using the coupon at the right. Also, note t 
other ATLAS products listed in the coupon. 


} Please send Bulletin N 
Exhaust Control System 
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ATLAS VALVE CO., 293 South St, Newark 5, N. J. 
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Specialists in Regulation for Over a Half Century 
293 South Street . Newark 5, New Jersey 
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inlet opening 


in the RICHARDSON 
coal scale 


Another reason why thousands of power instal- 
lations keep an accurate check on boiler effi- 
ciency with Richardson Automatic Coal Scales. 


A basic design feature of Richardson Automatic Coal Scales, the 
standard 20” x 20” inlet opening has been proved right for the 
job . . . on the job. Extensive laboratory test runs and the experi- 
ence of field Operation proved to Richardson engineers that an 
inlet of this size assures positive flow of coal at all times, wet or 
dry, with never a “hang-up.” A flexible inlet connection on all 
Richardson Automatic Coal Scales also accommodates bunker 
“breathing” movement and greatly facilitates installation. 

Some of the other features that make Richardson Scales the 
standard of comparison throughout industry are: 
QUICK-RELEASE BY-PASS MECHANISM for emergency re-routing coal direct 
to stoker or pulverizer. 
HINGED LEVELING PLATE to establish a uniform “breakaway” of coal each 
time the feeder belt is stopped, and to allow passage of occasional large 
lumps without damage to belkt. 
ALL ELECTRICAL EQUIPMENT mounted outside of corrosive atmosphere of 
coal chamber. 
BELT-FEEDER SKIRT-PLATES sloped inward to decrease belt load and power 
consumption, increase belt life. 


3 BULLETINS AVAILABLE 

Send For Them Today For Complete Information On: EE-39, 
for dust-tight average service—200-300 Ibs. per discharge— 
Bulletin No. 0150. 

Model K-39, for pressure-tight (up to 60” of water), large- 
capacity service—400-500 Ibs. per discharge—Bulletin No. 0250. 
Monorate, non-segregating coal distributor-—Bulletin Ne. 1349. 


MATERIALS HANDLING BY WEIGHT SIN 9 
s101 


Clifton, New Jersey 
Atlanta * Boston 
Buffalo * Chicago * Cincinnati 


Montreal * Toronto 


RICHARDSON SCALE COMPANY 


Detroit * Houston * Minneapolis 
New York * Omaha * Philadelphia 
Pittsburgh * San Francisco * Wichita 


| the U. S. Bureau of Mines on atmos- 


pheric survey of Salt Lake City and 
was first to use airplanes in this type 
of work. He was the author of many 
technical papers and treatises on 
boiler furnace design for smokeless 
operation, establishing standards of 
practice adopted in Chicago and 
elsewhere. He was director of smoke 
survey of Memphis, Tenn., and con- 
sulting engineer to the City of St. 
Louis and its smoke abatement 


Monnett leaves his widow, 
Lena, and three daughters, Mrs. 
Genevieve Hasenmiller of Milwau- 
kee, Mrs. Mildred Eberle of Lake- 
side, and Mrs. Phillip Weideman of 
Pasadena, Calif. 


WARD S. PATTERSON 


Warp S. PATTERSON, executive 
assistant to the vice president in 
charge of engineering, Combustion 
Engineering-Superheater, Inc., 
New York, died at the Northern 


Westchester Hospital, Mt. Kisco, 


New York, on May 21. 


Born in Rangeley, Maine, Novem- 
ber 3, 1904, Mr. Patterson studied 
engineering at Cornell University, 
graduating in 1926 with the M. E. 
degree. He was a member of Tau 
Beta Pi— an honorary engineering 
fraternity. 

Joining Combustion Engineering 
immediately upon graduation, he 
served in various capacities, later 
heading up the calculating engineer- 
ing group and more recently becom- 
ing executive assistant to the vice 
president in charge of engineering. 
Here he was charged with re- 
search and development responsi- 


| bilities, particularly in connection 
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with controlled circulation for boilers, 
in which he was a specialist. 

Widely known in engineering cir- 
cles, both here and abroad, Mr. 
Patterson had been an active mem- 
ber of the American Society of Me- 
chanical Engineers for the past 25 
years, taking part in much committee 
work and as the author of numerous 
technical papers. Last summer he 
delivered an outstanding paper be- 
fore the World Power Conference in 
London. Also, he held many patents 
in the field of boiler design. 

He was a resident of Chappaqua, 
New York; survivors are his wife and 
two children. 


JAMES M. KENNY 


JaMES M. KENNY, a contract en- 
ineer for Combustion Engineering- 
uperheater, Inc., died on May 
12 at the age of 48. A native of 
New York City and a graduate of 
St. Francis College and Brooklyn 
Polytechnic Institute, Mr. Kenny 
joined the Drafting Department of 
Combustion in 1936 and transferred 
to the Engineering Department in 
1941. Most of his work was in connec- 
tion with the design and application 
of VU steam generating units. He is 
survived by a daughter and two sons. 
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HELPFUL BULLETINS 
(Continued from page 38) 


that model under his own raw water condi- 
tions. Penfield Mfg. Co., Inc. 


129 Large Volume Filtration — Six-pp 


Bulletin 12505M describes and pic- | 


tures a self-cleaning filter which requires little 
floor space yet provides big capacity, and is 
economical to operate. Tells how filter is 
built, how it works. Discusses municipal, 
industrial, commercial applications; gives 
specifications. Sparkler Mfg. Co. 


LUBRICANTS 


130 Dehydration Systems — This 4-pp 
bulletin presents pressure type and 
gravity type dehydration systems for clean- 
ing, stabilizing, and degasifying lubricating 
oils. Explains their features, sequence of op- 
eration. Illustrated; includes specifications, 
dimensions and weights. Bowser, Inc. 


131 Molybdenum Disulfide — 

Available to power engineers in- 
terested in molybdenum disulfide as a 
lubricant is this 60-pp booklet of excerpts 
from technical papers. They cover such 
subjects as friction of solid films on steel 
at high sliding velocities, oxidation char- 
acteristics of molybdenum disulfide, ef- 
fectiveness as a fretting-corrosion inhibi- 
tor, also friction properties of various 
lubricants at high pressures. Climax 
Molybdenum Co. 


OIL BURNERS AND ACCESSORIES 


132 Oil Burning System — Bulletin 

109-B, 4 pp, describing a constant 
differential pump system for use on oil com- 
bustion installations, explains what this 
wide range system is designed to do, and 
discusses and illustrates principle of control. 
An actual steam flow chart from one of the 
boilers at a large steam station is pictured, 
as are some installations of this pump system. 
Peabody Engineering Corp. 


133 Flexible Connections — High tem- 
rature, ball bearing swivel fittings 


for flexible connections for oil burners are | 


described in this 4-pp bulletin. Explains their 
design, construction, packing used. Includes 
dimensions, prices and instructions for in- 
stalling, operating and maintenance. Ras- 
mussen Mfg. Ce 


MAINTENANCE 


134 Chemical Cleaning Service — Re- 
duced maintenance costs and outage 
time are among advantages of company’s 


chemical cleaning service for steam equip- | 


ment and water lines discussed in this 8-pp 
bulletin. Before-and-after photos show some 
actual cleaning jobs and several case his- 
tories are given. Company's service procedure 
and facilities are outlined. Dowell Inc. 


135 Water Tamer — This small 12-pp 

folder describes Immunol, an indus- 
trial solvent for ‘“‘taming’’ water — making it 
rustproof. Efficiency and economy of the 
solvent are discussed, also its non-inflamma- 
bility and other safety features. Specific 
applications are described. Haas Miller Corp. 


PACKING, GASKETS 


136 Packing Rings — Manufacturer's 

Vee-Fiex packing rings are fea- 
tured in this 4-pp bulletin. These rings are 
for use in valves, pumps, hydraulic cylinders, 
and bulletin discusses conclusions of company 
engineers from tests performed at outside 
laboratories. Dimensions, service recommen- 
dations included. Packing Div., Raybestos- 
Manhattan, Inc. 


137 Industrial Gaskets — This re- 
cently-published 50-pp catalog cov- 
ers an extensive line of gaskets and teflon 
products, including practically all types of 
metal, metal-asbestos and special gaskets as 
well as teflon packing and expansion joints 
and teflon stock. Includes both engineering 
and ordering data, application and installa- 


48 man-hour job done in 
only 4 hours 
with a 


Hand-hole 
Scraper 


Roto Hand-hole Seat Scraper, 


If you operate any of the boilers listed below, you can't afford to be without 
a ROTO Hand-hole Seat Scraper. 


A Pennsylvania manufacturer reports that it formerly took three men 2 to 3 
days to clean inside cap seats on a Keeler Boiler header. Now, with a ROTO 
Hand-hole Seat Scraper, one man does it in four hours, besides doing a better 
job. 

This simple, hand-operated tool is equipped with retractable knives mounted 
on the end of a revolving spindle having a bearing in a substantial yoke. An 
adjustable spring automatically maintains tension on the knives, sufficient to 
remove all foreign matter but not enough to cut the metal. A few turns to the 
right, and the job is done. A half turn to the left releases the tool. Write for 
bulletin and prices. 


MAKE OF BOILER | TUBE SIZE | OPENING 


| Babcock & Wilcox | 4” | Oval 

| B.& W..No. 40 Header | 3%" | Oval 
B. & W. No. 41 Header | 2” Ovel ‘ | a 
B. & W. Superheater | Round 
Babcock & Wilcox | 5” | Squore 
Casey Hedges a” Oval j 
Casey Hedges | 3%” | Oval — Rote Hand-hole — | 
Combustion Engineering | Round — tor 
Edge Moore | 4” | Oval ry Heine Boiler 
Franklin | ar | Round 
Geary | 4” Oval 

_— 

Heine | 3%" Oval 
Heine 3%” Round 
Keeler | 4” | Round — 
Keeler | | Diamond 
Murray | a” | Oval — 
Murray | 3%” | Oval a 
Oil City | 4” | Ovet 
Oil City | 3%" Oval a 
Union Iron Works | a Pear Shape 

| Walsh & Widener | a” | Oval 


Newark 1, N. J. 
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| tion suggestions. Generously illustrated with 


photos and drawings, also provides 
ture conversion and steam tables, other Ip- 
| ful tabular matter. United States Gasket Co. 


INDUSTRIAL FILMS 


1951 Film Guide — Seventy-two 
sound films covering general interest 
subjects, product information and training 
and instruction are listed in Catalog B-4761, 
company's new 76-pp listing. Divided into 
sections for easy reference, catalog describes 
each film, tells ‘the people it should interest, 
the film size, projection time, shipping weight 
ete. Typical films are, “Electrical Proving 
Ground,” and “Hints on Electrical Servicing 
in the Air-Conditioning Industry.” Basic 
rules of operation, ordering information in- 

| cluded. Films listed are loaned free to or- 
ganized groups; borrower pays cost of trans- 
portation. Westinghouse Electric Corp. 


for STATION HEAT BALANCE or FRESH SUPPLY 


139 Principles of Automatic Control 

— The 55 min., 16 mm sound film 
described in this leaflet should be helpful in 
presenting the subject of automatic control to 
Shop View of SALT AND FRESH WATER EVAPORATORS technical personnel, instrument mechanics, 
built by PARACOIL for San Juan Steom Electric Stotion, production supervisors. Details on how film 
‘orto Rico Water Resources Authority, Son Juan, PortoRico. §=ocan be obtained for showing by engineering 
Jackson & Moreland, Boston, Mass., Consulting Engineers groups and schools or purchased by com- 
panies for their own training programs are 


HERE’S A JOB WE'VE BUILT FOR SAN JUAN, P. R. The instrument Society of America 


Wherever pure water is needed for boiler feed makeup, process OTHER EQUIPMENT 
work or general plant operation, a PARACOIL EVAPORATOR is a 140 Blowers and Exhausters — Oper- 


proven, time-tested means of handling any kind of initial raw water— ating characteristics and design and 
alt or otherwise construction features of both single-stage and 
s . muiti-stage units are covered in 24-pp Bulle- 
They are ruggedly built—dependable—and easily maintained. tin 120-B-14 on manufacturer's line of cen- 
Specific requirements dictate the design. Our years of experience in | 
building units of this type—and other power plant apparatus—assures cludes chapter on manual and automatic 


you of the correct solution to your problem. We invite your inquiry. controls. Roots-Connersville Blower Corp. 
141 How to Save Waste Heat — The 


ENGINEERING CORPORATION utilization of unit heaters for recov- 
1062 East Grand Street, Elizabeth 4, New Jersey of waste heat from 
gine and compressor jacket water is cover 
: 30 Rockefeller Plaza, New York 20, New York in 4-pp Form 00531A. Method of using waste 


heat to lower space heating costs is explained. 
Several installations are detailed to illustrate 
»iping hookups, control methods. Also shows 
oe to select correct size and type of heater. 


Modine Mfg. Co. 
} In This Plant Nicholson Traps 
142 Block Insulation — This 4-pp 
, folder tells economic adventages of 
’ company’s Superex, listing outstanding prop- 
Es erties of this high temperature block insula- 
“a Oo tion. Includes conductivity and heat loss 
t graphs and a recommended thickness table. 
; . Some of the special shapes in which this in- 
Chief Engineer H. F. D. stated, after Nicholsons replaced mechanical ff 
Manville. 
traps in his plant: “Saving in steam waste cut our fuel cost at least 

10%. Yet application temperatures were up 30°-40°. And relief of 1 143 Viscosity Packet — To give 

power engineers as complete in- 

all air binding effected faster warm-up. | as possible on ompany's is. 

~omete t ect of vis- 

Operate on lowest temperature differential; 2 to 6 times average of 

drainage capacity; maximum air venting. For other advanced Nicholson Includes an 5-pp catalog, data sheet, cur- 

rent price lists, ‘what users say"’ brochure 

features send for Bulletin 450. and list of article reprints available from 

company files. Brookfield Engineering 

Laboratories, Inc. 


144 Equipment for Air eens 
— Everything needed to do a job 
air conditioning — cooling, heating, dehu- 
midifying, cleaning, filtering, circulating; or 
ventilating or air handling — is covered in 
16-pp Catalog SA-6692. Equipment listed is 
selected from manufacturer's full line. In- 
cludes selection data on hermetically sealed 
compressors, condensers, water coolers, heat- 
ing and cooling coils, air handling units, de- 
humidifiers, washers, self-contained units, 
heaters, fans and inlet vane control assem- 
BULL. 450 blies. Sturtevant Div., Westinghouse Elec- 

tric Corp. 


Sweet's 145 Design Data on Thread Inserts — 
Bulletin 650-R, 16 pp, covers design 
data on helical-wire thread inserts and their 


Type AU 


5 TYPES FOR EVERY APPLICATION, process, heat, 
power. Sizes, 4" to 2"’; pressure to 225 Ibs. 


T 
use in the protection and repair 
W. H. NICHOLSON & 5 reg % -Ba holes. Detail drawings and text explain how 
co : 160 © jon St ‘ Wilkes wve, Pa. inserts protect tapped threads in aluminum, 
Sales and Engineering Offices in 57 Principal Cities magnesium, plastics, iron, steel and wood 


- against stripping, wear, corrosion, seizing 
| and galling. Also covered are their uses in 
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production salvage operations, in mainte- 
nance and repair work. Tabular data includes 
basic insert lengths, recommended drill sizes, 
roughing and finishing-tap specifications and 


gages to be used when installing various sizes | 


and types of inserts. Heli-Coil Corp. 


Straight Ch 
146 Steel — Restrictions on use of nickel 
in steel have forced investigation into the use 
of straight chromium stainless grades. Bulle- 
tin TDC, 140, 4 pp, outlines physical and 


Srainl 


mechanical characteristics of three ne 
hardening straight chromium stainless tubing 


| 


non- | 


steels. Includes technical data on analyses, | 


creep strength, properties at room and ele- 
vated temperatures, corrosion and oxidation 


resistance, forging, forming, machining, weld- | 


ing. The Babcock & Wilcox Tube Co. 


CATALOG LIBRARY 
(Continued from page 50) 


WATER CONDITIONING 


244 Water Conditioning Information 

— Here are three informational bulle- 
tins of value to power engineers. No. 28X7446 
describes a simple and accurate way to deter- 
mine total hardness in water, illustrating 
procedure and explaining principle. No. 
28X7559 gives an analysis of the hot process- 
hot zeolite system, telling results to be ex- 
pected and advantages. No. 28X7466 dis- 
cusses current status of embrittlement in 
boilers, explaining causes and telling recent 
developments in control methods. List bulle- 
tins wanted. Allis-Chalmers Mfg. Co. 


245 Modern pH and Chlorine Control 

— This 100-pp booklet gives techni- 
cal details of company’s color comparators 
and equipment in water testing and control 


of boiler and industrial process water, also | 


technical information on the meaning of pH 
control, electrometric and colorimetric meth- 
ods of determining pH and also determining 
impurities in water; applications of water con- 
trol in air conditioning; treating boiler feed 
water. W. A. Taylor & Co. 


246 Water Softeners — Bulletin WC- 
102 is a 36-pp presentation of recent 
developments in hot-process water softeners. 
Explains boiler plant troubles caused by vari- 
ous impurities in water, outlines 12 methods 
of treating water to eliminate th impuri- 
ties, describes reasons for the popularity of 
the hot-process method and its advantages, 
explains chemistry of hot-process water 
softening. Graver Water Conditioning Co. 


247 One-Minute Water Tests — Rapid, 

simple and accurate tests for deter- 
mining water hardness are described in Bulle- 
tin 1RE50, 4 pp. Procedures, reagents, and 
equipment are pictured and described. Bulle- 
tin tells how tests may be used to determine 
water hardness, hardness due to calcium 
alone and hardness due to magnesium alone. 
Hall Laboratories, Inc. 


248 Boiler Water Treatment — Bulle- 

tin 47, 8 pp, is on internal treatment 
of boiler water. Defines internal treatment 
and tells its advantages in softening, sludge 
conditioning, stabilization. Explains opera- 
tion of company’s system, including the 
chemicals used. National Aluminate Corp. 

Ion Exchange Systems — “ Amber- 
249 lite Monobed Deionization” is a 12- 
pp miniature textbook covering the history, 
behavior, present performance, and potential 
uses of the Monobed ion exchange systeins in 
water-conditioning, chemical processing and 
other industries. Reactions of various combi- 
nations of exchangers are explained in text 
and equations. Also discussed are operating 
costs, equipment costs, quality of product 
derived, rinse requirements. The Resinous 
Products Div., Rohm & Haas Co. 


250 Pocket Book on Chemicals — 


Here's a handly little 28-pp manual | 
covering chemical products used by the power | 


engineer. Most of those listed are water 
treating chemicals, but there's also a brine 
treatment, a fuel oil sludge dispersant, a soot 
remover, and protective coating. Tells what 


he 


‘HELP 
MAINTAIN 


MAXIMUM 
PLANT 


REDUCE 
LABOR 
cOsTs... 


REDUCE . 
DOWN 
TIME... 


Visible Vacuum 
Chlorinator 


EFFICIENCY. 


W &T Air Operated 


Treat Cooling Water 
with — 
the Proven Way 


Hundreds of power plants and refin- 
eries have found chlorination by W&T the 
answer to heat exchanger slime problems. 
By eliminating slime forming micro- 
organisms, maximum heat transfer is 
maintained in the condensers. The 
result — overall plant efficiency is kept 


at a maximum. 


| 


High labor costs involved in frequent 
condenser tube cleaning are eliminated 
when ‘chlorination is employed. Man- 
hours used for tube cleaning can be util- 
ized for other maintenance jobs, an 
important factor with the increasing man- 
power shortage. 


Elimination of frequent shut-down 
for tube cleaning helps power plants stay 
continuously “on the line.” When chlori- 
nation is employed, many plants find that 
outage for cleaning is reduced to once 
per year and then only for removing 
trash from tube sheets. 


Years of operation have proved the 
dependability and accuracy of W&T 
Chlorinators for cooling water treatment. 
Low maintenance and automatic program : 
operation keep operating costs to a mini- 
mum. Your W&T Engineer is prepared to 
make a survey of your plant to recommend 
the proper chlorination equipment. Write 
today for more information on slime con- ~ 
trol — no obligation, of course. 


WALLACE & TIERNAN 


| 
| 
| 
| 
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each product does and how and where to use 
it. Includes a helpful application chart. West- 
ern Chemical Co 


251 Boiler Water Manual — Factual 
information on standard methods of 
appoing chenucals the treatment of water 
for bowlers ss peew thes technical 
ballet i Methed 122. Dis- 
application 
pretreating operauions 
i flow responsive 

om and to feed- 
eturns, flushing 


aw water 


252 Water Softening Equipment — 

How the proflems caused by hard 
water can be offset b me use of water soft- 
eners 1s explained etin 2386, 12 pp, de- 
scribing ion exchange equipment. [t covers in 
detail downflow, upflow and gravity zeolite 
water softeners. Illustrates a fully automatic 
softener. The Permutit Co 


253 Water Treatment — Bulletin 5000, 
24 pp, explains the reasons for boiler 
water treatment and tells services offered by 
company in providing formulations to suit 
individual plant requirements. Covers pre- 
treatment, internal treatment, treatment ap- 
plication, blowdown adjustment and _ test 
control. Filled with illustrations, also de- 
scribes available equipment and includes a 
reference bibliography of literature on specific 
formulations. Dearborn Chemical Co. 


254 Boiler Corrosion — A 12-pp article 
discussing the cause and prevention 
of corrosion in boiler systems is presented in 
Betz Technical Paper No. 111 titled “Cor- 
rosion: Its Effect in Boiler Systems.’ The 
corrosive effects of oxygen, carbon dioxide, 
ammonia, hydrogen sulfide, acidity, physical 
factors evaluated. W. H. & L. D. Betz. 


255 Zeolite Water Softeners — Publi- 

cation 4530, 16 pp, presents hydro- 
gen zeolite (cation exchange) water softening 
equipment. Gives’ complete description of the 
process and the field of application, showing 


advantage of hydrogen zeolite softening and 
its relation to sodium zeolite softening proc- 
ess. Bulletin not only provides an exhaustive 
explanation of the new process but of the 
zeolites themselves. Cochrane Corp. 


256 Corrosion Treatment — “Corro- 

sion Protection of Steam and Con- 
densate Return Systems” is a 4-pp folder 
covering amine treatment for inhibiting of 
boiler and condensate systems. This treatment 
is described as affording surface protection of 
the metal itself as well as raising the pH 
value of the condensate. The Bird-Archer Co. 


257 Slurry Type Softener — Six-pp 

Bulletin W-212-B6 describes a slurry 
type precipitating softener and coagulator in 
which energy for floc preparation is mechan- 
ieal, explaining and illustrating flow circuit. 
An excellent question-and-answer appraisal of 
system is included, equipment pictured. 
Worthington Pump and Machinery Corp. 
258 Organics in Water Treatment — 

Here's an interesting 4-pp folder de- 
scribing the need for organics in altering the 
nature of sludge in order to make it non- 
adherent. Covers theoretical and practical 
considerations involved in use of organics; 
describes manner in which they overcome 
problems of sludge. Power Chemicals Div., 
). F. Drew & Co., Ine. 


FUEL OILS, LUBRICANTS 


259 Fuel Oil Treatment — By text and 

sketches, this folder points out un- 
desirable conditions in the storing, pump- 
ing, heating and burning of industrial fuel 
oil and the correction of these conditions 
by company’s fuel oil treatment. E. F. 
Drew & Co., Inc. 


260 Grease Application Devices — The 

development and use of many types 
of lubricating devices are discussed in an excel- 
lent article in Vol. 36, No. 9 of Lubrication, 
company’s technical publication on lubri- 


BASKET TYPE 


STRAINER 


@ Large Strainer Area! 


@ Low Pressure Drop! 
e Easily Cleaned! 


Davis Basket Type Strainers are used on pressure 


and suction pipe lines for the protection of meters, | 


eants. Covers the pressure gun, spring type 
grease om and several types of power driven 
grease lubricators, explaining such points as 
the judicious use of pressure measured lubrica- 
tion, pumpability characteristics of lubri- 
cants. The Texas Co. 


261 Air Compressor Lubrication Man- 

ual — Valuable information on air 
compressor maintenance is contained in this 
40-pp illustrated book. Subjects treated 
include compressed air, compressors and 
related equipment, lubricating systems, 
compressor oils and their applications, lu- 
brication requirements, operating hints, oil 
requirements, storage and care of compres- 
sor oils, and safety precautions. Cities 
Service Oil Co. 


262 Diesels, Their Fuels and Lubri- 

cants — This 46-pp book offers a 
well organized and attractive presentation of 
practical information on diesel engines, cov- 
ering their history and economics as well as 
their design characteristics and operating 
principles. Classification of diesels according 
to speed is explained. Other chapters cover 
injection systems, combustion chambers, lubri- 
cating systems, and diesel oil purification and 
filtration. Includes a discussion of fuel and 
lubricating oil required. Sinclair Refining Co. 


CONDENSERS 


263 Steam Condensers with Reserve 

Flow — Eight-pp Catalog 410-1 de- 
scribes a ‘‘self-cleaning’’ reverse-flow con- 
denser for power plant service, designed to 
virtually eliminate cleaning down time and, 
in the case of divided water box condensers, 
eliminate operation at partial load. C. H. 
Wheeler Mfg. Co. 


264 Ejector Instruction Manual — 

Bulletin J-50-7 is a 36-pp handbook 
covering operation, selection, installation and 
maintenance of steam jet air ejectors. Dis- 
cusses twin and triple element ejectors, sur- 
face and jet inter- and after-condensers, 
isolating valves, drain traps, steam and back 


oor 


Simplitied Anti-Corrosive 
Paint Systems 


Self priming and interchangeable, Subox & 
Subalox lend themselves to simplified main- 
tenance paint systems. All varieties have o 


e basic pig y 
suboxide of lead (Pb:O). 
Subox paints provide maximum protection — 
ore available in a range covering the electri- 
cal industry: 
Transmission — Subalox, resembling galvon- 
izing in appearance, is effective for weathered 
galvanized towers — spot or single coat. 


valves, pumps and other equipment. The No. 76 | 
Strainer has a cylindrical basket with perforated 
sides and bottom supported at the top by a) 
flange. When the cover is removed the basket | 
may be lifted out easily for cleaning. Large | 
body passage reduces pressure drop across the | 
strainer to a minimum. The size of screen per- | 
forations depends on the fluid being strained | 
and the foreign matter in suspension. Ask for | 
recommendations. 


DAVIS REGULATOR CO. 


2508 S. WASHTENAW AVENUE, CHICAGO 8, ILLINOIS 


Substations — Try Subox High Gloss Enamels 

for transformers and switch gear. Subalox 
varieties adequately 
maintain meters, fences, 
etc. 
Generation — Acid Re- 
sisting Varieties of 
Subox assure protec: 
tion for coal handling 
equipment and hydro 
structures. 


3 


3 FAIRMOUNT PLANT MACHENSACK! 


DAVIS 
No. 76 
STRAINER 


SIZES 
to 14” 


| 
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tl 
| 
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Horizontal Multipass Condensers 


(Closed Type) 
e Water circulated in tubes traverses 
, the length of the unit a number of 
k times as determined by baffles in 
» the heads. 


and 
REFRIGERATION COST 


Vogt Condensers, because of their correct design, 
STEP UP the rate of heat transfer and STEP DOWN 
head pressures. With the liquid delivered at a lower 
temperature, smaller compressor capacity is needed, 
saving in original as well as operating costs. 


One of the two basic types illustrated will fit 
your operations exactly. Install Horizontal 
Multipass (closed type) for use with clean 
waters. Where the water is hard, forms scale, 
contains mud or promotes fungus growth, 
Vertical Single Pass (film type) which can 

be cleaned in operation, are recommended. 


Vertical Single Pass 
Condensers 


(Film Type) 


Patented ferrules give 
equal distribution of water 
to and over the surfaces of 
all tubes in a unit. 


HORIZONTAL and 
VERTICAL TYPES 
SHELL and TUBE 
CONDENSERS 
For Every Service 


Write For Bulletin RC-1 


Battery of eight 42"x 16'-0" HENRY VOGT MACHINE COMPANY 
1000 W. ORMSBY ST., LOUISVILLE 18, KY,, U.S.A. 
Company, National Stock- Branch Offices: WEW YORK, CHICAGO, CLEVELAND, DALLAS, 
yards, Illinois. PHILADELPHIA, ST. LOUIS, CHARLESTON, W. VA. 


A 
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IT WON'T ESCAPE ...1F IT'S 


BELMONT 
SEALED! 


“mill” packings, are the remarkable, 
‘trouble free, product of packing special- 
ists who have devoted more than half a 
century to the problem of producing 
packings with a Better Seal and Longer 
Life. 


Today, more than ever before, produc- | 
tion schedules must be maintained with- 

out interruption. Your insurance against 

service interruptions and mounting 

maintenance costs due to packing failure 

is BELMONT; the Packing that will with- 

stand the ravages of TIME as well as 

Steam, Water, Oil, Gas, Air, Alkalies, 

Ammonia. 

There’s a Belmont Packing for EVERY | 
SERVICE . . . hundreds of styles enable 

you to select the correct basic raw ma- 

terials. and constructions to suit individ- 

val job requirements. Packed in the 
blue box with the orange colored trade | 
mark, Belmont BETTER SEALING... 

LONGER LASTING Packings are avail- 

able through distributors everywhere. 

RINGS, SPIRALS, COILS, REELS, 
SPOOLS, SHEETS and GASKETS. For 

special engineering help, write direct. | 


Catalog #40 is available, 
write for it. 


THERE'S A BELMONT PACKING 
FOR EVERY SERVICE 


THE BELMONT PACKING 
AND RUBBER CO. 
ilodelphia 37, 


pressures, steam nozzles, condensing water, 
raw water cooling, recirculation and removal 
of condensate. Fully illustrated. Foster 
Wheeler Corp. 


265 Steam Condensers — Bulletin 102, | 
24 pp, is a comprehensive presenta- | 


tion of manufacturer's steam condensers and 
includes photos of six typical installations as 
well as a section of engineering data, a discus- 
sion of air removal equipment, and a chap- 
ter on condenser maintenance. Such special 
equipment as company's Wizard injector to 
seal small leaks while condenser is in opera- 
tion, air erosion eliminators, divers lights and 
port gages are also described. Condenser 
Service & Engineering Co., Inc. 


HEATERS, HEATING 


266 Water Heaters — Illustrated 6-pp 

Bulletin 70, Section I, on instantane- 
ous type water heaters contains detailed 
capacity and dimension tables for two-pass, 


four-pass and six-pass designs, with tube | 


bundles removable for inspection. Davis En- 
gineering Corp. 


267 Heat Exchangers — Bulletin 114, a 

small folder, gives concise information 
on company’s Aero heat exchanger with bal- 
anced wet bulb control designed to cool en- 
gines or process equipment, coolants and 
lubricants, liquids and gases for processing 
operations. Cutaway drawing shows how 
exchanger operates, installation photos show 
some applications. Niagara Blower Co. 


COAL, ASH HANDLING 
268 Spreader Stoker — Bulletin 890, 40 


pp, describes a spreader stoker with | 
overthrow rotor designed uniform | 


fuel distribution. Discusses advantages of this 
type of stoker, including its efficiency in the 
burning of many grades of coal and in han- 
dling of fluctuating loads. Power-operated 
and hand-operated dumping grates and sta- 
tionary grates are shown. Detroit Stoker Co. 


269 Coal Handling Equipment — 
Modern equipment for the storage 
and handling of coal and ash is presented in 
24-pp Bulletin 300. Illustrated, covers con- 
crete and tile silos, cylindrical steel tanks, 
suspended steel bunkers. Gifford-Wood Co. 


270 Spreader Stoker Selection — Four- 

teen-pp Form F-520-A10M is in- 
tended to help those choosing a spreader 
stoker to get the most for their investment, 
and it points out many factors to be con- 
sidered. American Engineering Co. 


271 Spreader Stoker Data — This is a 
file 


of three illustrated bulletins on 
spreader stokers. The first discusses seven 
reasons for selecting these stokers and de- 
scribes their design, construction and opera- 
tion; the second, dumping grates, the third, 
installations. Riley Stoker Corp. 


272 Coal Scale — Bulletin 0250, 12 pp, 

describes a pressure-tight, automatic 
coal seale, its construction and operation. 
How beam system, electrical components 
and linkages are protected from exposure to 
coal dust, explained and illustrated. Typical 
installations pictured. Richardson Scale Co. 


273 «CR fficient Coal Preparation— 
Facts and features concerning im- 
proved coal preparation for power plants are 
presented in this 8-pp illustrated booklet. 
Shows how coal is split, not crushed, by roll- 
ing ring principle utilized in company’s equip- 
ment to provide better combustion and re- 
duced ashpit loss through uniform low-cost 
coal sizing. Tables show relation of sizing of 
coal to ashpit loss. American Pulverizer Co. 


274 Ash Handling Systems — This 24- 

pp booklet offers technical informa- 
tion on hydraulic and pneumatic ash and fly- 
ash handling systems. Compiled in question 
and answer form. Discusses elements and ad- 
vantages of various systems and disposal 
schemes. Schematic drawings of arrange- 
ments under specific conditions, diagrams of 
arrangements included. Beaumont Birch Co. 


Consult Us For: 

CHIMNEYS ... 

FURNACE WORK... 
BOILER SETTINGS 


AMERICAN CHIMNEY CORP. 
143 Fourth Ave., New York 3, N. Y. 
BRANCHES; 

BOSTON © PHILADELPHIA © CLEVELAND 
DETROIT © RICHMOND, VA. © RALEIGH, N.C 


PACKINGS 
275 Pump Packings — Packings for use 


on reciprocating and centrifugal 
pumps are illustrated by photo and described 
in this 4-pp folder. It covers packings for 
practically all services. Johns-Manville. 


276 Teflon Packings— Form AD143 

offers 8 pp of information on pack- 
ings and gasketing material made of Teflon, 
giving properties, typical and special appli- 
cations. Styles and types are pictured, con- 
struction described, sizes given. Includes 
chapter on toxicology of Teflon at extremely 
high temperatures. The Garlock Packing Co. 


277 Manual on Packings — Containing 

84 pp of helpful engineering and or- 
dering information, Catalog 40 covers pack- 
ings for practically every service. Dlustrates 
each type, gives sizes, construction and ap- 
plication details. Includes packaging recom- 
mendation charts, conversion tables. The 
Belmont Packing & Rubber Co. 


COOLING 


278 Industrial Dry Coolers — Illus- 
trated Bulletin DC-50, 12 pp, pre- 
sents company’s line of dry cooling equip- 
ment for small, ‘in-between’ and heavy-duty 
cooling jobs and includes three new models. 
Two of these are small “‘portable’’ units and 
the third a medium-size unit. Although de- 
signed primarily for cooling engine jacket 
water, they can also be used for cooling natu- 
ral gas, lube oil, fluids of refining stages. In- 
cludes rating tables. The Marley Co., Inc. 


279 Cooler with Fins — A new oil and 

water cooler and the several advan- 
tages provided by its improved design are 
described in 20-pp Bulletin 1020. Explains 
how company’s LK-Fin Cooler, distinguished 
by use of helically-finned heat transfer ele- 
ments instead of bare tubes, is a lighter, more 


(Continued on page 122) 
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8 in LINE with Unit-Drive 


Win two spreader stokers on each boiler this installa- 
tion of eight Chicago Automatics provides a high degree of 
operating flexibility and combustion efficiency. Distribution 
of fuel is accomplished by a rotating distributor of the under- 
throw type and an adjustable throat plate. All C-A’s have 
this flexible and effective method of distribution together with 
instant action control over the movement of fuel through the 
stoker unit. Maximum protection is, therefore, assured in 
quickly meeting a wide range 
of steam demands. 


PUSHER BOX 


THROAT PLATE 
ADJUSTMENT 


CONTROL 


HANDLE 


GRATE SHAKER 
4 


ASHPIT DOOR 


@ ONLY THE NAME IS CHANGED DIVISION 


370 LEXINGTON AVE., NEW YORK 127 N.Y. @ CHICAGO e ERIE © MONTREAL 


A range of 10 ADJUSTABLE... 


*, ADJUSTABLE sizes fits fits all valve wheels 
all valve wheels, 


with rising or non- cuTs cosTsSs aed, 
to inches simplifies pipe layouts 


COCHRANE ALL-SERVICE CUTS ACCIDENTS . . 
SEP AR ATOR eliminates climbing 
= operate overhead @ Here’s easy, convenient, 


Where exhaust steam is used for“ instant control of overhead 
heating and deaerating feed PREVENTS WASTEI- 
water, the oil usually present in the control, immo. 
exhaust may be practically eliminated ond 
by installing a Cochrane All-Service EASY CONTROL! qulcnry 

Separator on the inlet pipe. Clean dry ne the valve handwheel is ready 
steam is assured. Write for Bulletin. to operate. 


SAVES MONEY! Distributors in principle cities, or send 
COCHRANE CORPORATION P*f- for Catalog Folder PE-2 and name of 


3123 N. 17th St., PHILADELPHIA 32, PA. * nearest distributor. 


C Oo C H R A N E STEAM SPECIALTY CO. 


STEAM SPECIALTIES 1 Babbitt Square, New Bedford, Massachusetts 


SEPARATORS * DRAINERS * RELIEF VALVES * PURIFIERS * DISCHARGERS | 
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“CONICAL FLAME” REQUIREMENTS 


Richardson Scale Co. 
Agency — O. S. Tyson and C ompany, Ine. | 
22°23 UNIVERSAL (REGISTER TYPE) COMBUSTION UNIT 
Rockwell Mfg. Co. 7 
Rohm & Haas Company . 3 | i pares either natural or forced draft. Air vanes are 
Agency — John Falkner Arndt & Company, Ine. 
adjustable or instantly reversible from left to 
R-P & C Valve Division, American Chain & Cable. . Hos dval feature for controling or vole, 
-S Products Corporation | 
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Southare Coal Company, Ine 
gency — Robertson & Badtion, Ine. Require oil pressures of 75 to 
Standard Oil 300 Ibs. per sq. in. and oil tem- 
gency — eCann-Erickson, Inc. _ peratures up to 300° F., depend- 
Stone & Webster Engineering Corporation... . 
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Agency — Kirk B. Shivell, oe range types. Air Registers avail- 
Sun Oil Company : . : | able for natural or forced draft. 
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of the 


1. Full control obtained by 2'4 turns of 


2. TWO large identical basket strainers, 
either of which can be removed for clean- 


stream side of the strainer, not in the path 
of flow and in contact with clean strained 


liquid only. 

5. Designed for minimum pressure drop 
ee (only one stuffing 

x). 

6. Used on house service lines in major 
generating stations and on fuel oil lines in 
utility and heavy industrial plants. 

7. Available in various metals and alloys 
for nearly all liquids. 4-inch to 24-inch 
pipe sizes. 


District offices are listed in telephone 
directories as “R-S Products Corp’n 
Valves’’ or write direct. 


R-S§ PRODUCTS CORPORATION 
4600 Germantown Avenue 
Philadelphia 44, Pa. 

An S. Morgan Smith Company Subsidiary 
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CATALOG LIBRARY 
(Continued from page 118) 


compact and less costly unit for a given cool- 
ing service. Diagrams show comparisons of 
length and number of tubes and size of units 
for equivalent heat transfer surface. Also 
described are design details which provide 
effective heat transfer, permit free expansion 
of tube bundle, prevent leakage. The Gris- 
com-Russell Co. 


FANS, BLOWERS 
280 Mechanical Draft Fans — An ex- 


tensive line of mechanical draft fans 
for both forced and induced draft service is 
described in 20-pp Bulletin 168. Illustrated 
with drawings of typical fan types and photos 
of installations, also includes performance 
eurves showing efiiciencies of various types 
of fans. Gives construction features, drive 


arrangements, mounting methods. The Green 


7 ADVANTAGES 


Fuel Economizer Co., Inc. 


281 Axial Flow Blowers — In this 6-pp 

illustrated bulletin are described axial 
flow blowers of both turbine-driven and 
motor-driven types. Gives capacity and di- 
mensional data, operating range and specifi- 
cations on both types. Also describes draft 
inducers. L. J. Wing Mfg. Co. 


282 Blowers and Ac — Engi- 

neering and dimensional information 
on low, medium and high capacity blow- 
ers is given in this recently released 6-pp 
bulletin. Pictures some installations, also ac- 
cessories for use with the blowers. Blower- 
Stoker Div., Read Standard Corp. 


DUST CONTROL 


283 The Efficiency of Decantation — 

The decantation principle as applied 
in dust control systems and how it separates 
high carbon content particles from fly ash 
for re-injection as fuel is discussed in illus- 
trated Catalog 260D. A typical installation 
is diagrammed and efficiency curves included. 
Long run economy and other advantages 
listed. The Thermix Corp., Prat-Daniel Corp. 


284 Fly Ash Elimination — Power en- 
gineers will find this 30-pp booklet 
outstanding among material on this subject. 
It presents manufacturer's ‘Multiclone”’ 
equipment (described as small-tube type of 
cyclonic dust collectors usinge entrifugal force 
for separating dust from gas stream) as a 
highly successful and economical means of 
separating fly ash not as a panacea for all 
cinder and fly ash problems. Also gives engi- 
neering data on single and double hopper in- 
stallations. Western Precipitation Corp. 


285 Dust Collecting Efficiency — How 

the higher and narrower inlet utilized 
in company’s tubular dust collector con- 
tributes to more efficient dust collecting is 
explained in this illustrated bulletin. Prat- 
Daniel Corp. 


OTHER EQUIPMENT 


| 286 The ABC of CO? — An interesting, 


readable text covering the role of 
earbon dioxide in combustion efficiency, 
16-pp illustrated Bulletin 452 discusses theo- 
retical vs practical perfection of combustion 
and tells how to determine percentage of CO? 
in flue gases. (‘O? as a basis for figuring heat 
and fuel losses is also described and method 
of determining such losses explained. In- 
cludes seales of total heat losses of various 
types of coal, fuel oils and gas, also case his- 
tories of savings realized through increased 
CO®# percentage. The Hays Corp. 


287 Fundamentals of Hydraulics — 

Technical Bulletin B-4 is a newly re- 
vised 44-pp guidebook covering essential in- 
formation on hydraulic systems, maintenance 
trouble-shooting and selection of proper fluids. 
Besides offering well-organized reference data 
to engineering personnel, this book is sug- 
gested as a training manual for maintenance 
supervisors, operators and apprentices. It 
features specially prepared phantom and cut- 
away drawings illustrating functions of basic 


types of valves, pumps, hydraulic motors, 
torque converters. Shows function of eac 
component part. Sun Oil Co. 


288 Transmission Belting — Catalog 

M-9922, 28 pp, gives detailed design, 
engineering and performance data on trans- 
mission belting. Tables on belt speeds, are of 
contact, friction, horsepower correction, and 
service factors are included. United States 
Rubber Co. 


289 Turbine Catalog Collection — 

This is a valuable collection of bulle- 
tins covering a complete description of solid 
wheel turbines. They feature cross section 
drawings of typical units for both moderate 
and high steam pressure conditions. Includes 
data on speed increasing and reduction gears. 
The Terry Steam Turbine Co. 


290 Steels for Hot ~Fr s — This is an 
S8-pp manual filled with information 
on steels for elevated temperature service. 
Includes a discussion of the general principles 
of high temperature behavior of ferrous mate- 
rials and the factors influencing their be- 
havior; a data section replete with tabular 
and graphical material covering mechanical 
properties of 21 steels. United States Steel. 


291 Paints to Beat Corrosion — This 

8-pp illustrated bulletin is devoted to 
company’s line of anti-corrosive paints. Dis- 
cusses their sub-oxide of lead base and other 
technical properties and points out savings in 
time and money afforded by the use of these 
rust-inhibitive coatings. Describes primers, 
finishing coats and single coats available; 
tells how to apply them. Also discusses paint- 
ing of galvanized structures. Subox, Inc. 


292 Power Plant Communication 
Systems — This 25-pp brochure de- 
scribes a high and low level intercom system 
designed and built especially for power plants. 
a system readily installed onl permitting 
two-way conversations over close-speaking 
microphones and receivers (they look like 
ordinary telephone handsets) as well as pag- 
ing over loudspeakers suited to different 
noise levels. Booklet tells what the system 
can do for your plant and includes photos of 
the equipment used. Gai-Tronics Corp. 


CLASSIFIED ADVERTISING 
EQUIPMENT FOR SALE 


Mixed Pressure Kerr Turbine and Condenser with 
Allis-Chalmers 600 amp 240 volt generator and 
exciter. Chuse Steam Engine with Western Electric 
40 kw 240 volt generator and exciter. 450 hp Murray- 
Corliss Tandem Compound Steam Engine. 4” x 8°’ 
Triplex Gould Feed Water Pump. 21,000 gal capac- 
ity Permutit Water Softener. Cochrane Feed Water 
Heater and relief valve. 2-Laclede Chain Grate 
Stokers. Used Valves 34% to 10’. Phone collect 
GArfield 1322, Saxony Mills, 8t. Louis, Mo. 


Electric Motors 
1/20 HP to 600 HP 
also 
Misc. Elect. Equipment 
Write, Wire or Call R. E. Miller 
International Milling Company 
Minneapolis, Minnesota 


WANTED 


4 — 400 AMP. oil circuit breakers similar to West- 
inghouse Model F-124A. Must have interrupting 
capacity of 50,000 kva, complete with instantaneous 
trip and indicating ammeter for 3-phase, 2500 volt 
eircuits 

6 — B. A. Deion fuse disconnects for 2500 volts — 
400 amp 

1 — 1000 ampere blade disconnect for 3 phase 2500 
volt cireuit. Address Box 1658, POWER ENGI- 

ZERING, 110 8. Dearborn St., Chicago 3, Il. 


“ ATTENTION ENGINEERS — E I 
COMMISSION WHEN YOU USE OUR SLUDGE- 
SOLVENT OR SOOT-REMOVER. For _particu- 
lars write Amionic Chemical Co..0P. O. Box 371,. 
Taunton, Mass."’ 
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No pressure is transmitted to the stuffing box 
of a Chapman List 960 when the valve is in the 
open position...you can always repack it 
easily, fast, without stopping the flow through 
the valve. What’s more, it’s a tougher — more 
rugged — valve that reduces many other main- 
tenance problems. 


Take for instance, the wedge faces — they're 
hardened to 800 Brinell by the exclusive 
Malcomizing process to give peak wear resist- 
ance. Seat rings, too, have unusual wear-resisting 
and non-galling characteristics. And, in addition, 


in 


recent design changes have resulted in stem and 
wedge gate connections 50% strongerthan before. 


Write today for detailed technical information. 
The Chapman List 960 is available in sizes from 
%'’ to 2”, either metal to metal or gasketed joint. 
Rising stem with yoke (as illustrated) or rising 
stem inside screw type. For pressure range 
2000 Ibs. at 100 deg. F., 380 Ibs. at 1000 deg. F. 
For higher pressures specify List 990. 


The Chapman Valve 
Manufacturing Company 
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1. SLUDGE BLANKET HOT LIME SODA. Application 
of the sludge blanket to hot lime soda treatment 
reduces silicd in boiler feed make-up, produces 

high quality steam. 


2. HOT ZEOLITE—PERMUTIT Q. Subsequent treat- 
ment of water from hot lime soda sreatment 
yields effluent of zero hardness. Permutit Q, a 
styrene base mineral resistant to high tempera- 
tures, replaces second stage phosphate treat- 
ment. 


3. SILICA REMOVAL PLUS DEMINERALIZATION. De- 
mineralization by cold ion exchange processes 
produces water comparable to distilled water at 
a fraction of the cost of distillation. Treatment by 
anion exchange resin, Permutit S, reduces silica 
fo less than 0.5 ppm. 


4. DEAERATING HEATER. The Permutit Deaerat- : 
ing Heater, utilizing exhaust or bled steam, These basic processes, 
prevents corrosion of feed lines, stage heaters, plus Permutit skill—can 
economizers, and boilers, by removing oxygen 
and free CO:. Capacities from 12,000 to 1,400,- Solve y our water 
000 pounds per hour are in service. conditioning pri oblem 
Other processes include mixed bed 


5. PRECIPITATOR. The Permutit Precipitator is demineralization and cold zeolite wa- 
ter softening. Whatever your prob- 


used to lower alkalinity, reduce hardness, and : ‘ 
lem, Permutit has equipment to solve 
help to remove turbidity, color, taste and odor. it. Write for jree information to The 
It can also be used to reduce silica. Permutit Company, Dept. PE-7,330 
West 42nd St., New York 18, N. Y., or 
to Permutit Company of Canada, Ltd., 
' 6975 Jeanne Mance St., Montreal. 
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